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My dear Sir, 

It is almost 18 years since the first Construction Plant & Machinery Committee 
Report was published in 1954. Our report, second in sequence, is presented at a time 
when the complexity of construction jobs has increased and the equipment employed 
thereon has become more sophisticated and expensive. 

The First Committee had the onerous responsibility of defining the Standard Prac¬ 
tice to be followed by the river valley projects in planning, operation, maintenance and 
repair of equipment, accounting of costs and training of Operators and Mechanics. 
The main objective was to suggest an all-encompassing management role, so that all those 
employed on construction work get properly involved in increased productivity and 
economy and thus lead to the utmost benefit to the job at hand. This provided the guide¬ 
lines for pre-planning of tasks/jobs by using a standard method—a method that would 
have been standardised within an organisation for the type of work under certain job 
conditions. 

The Report of that Committee has been the book of reference for all major users of 
equipment in the country, even outside the river valley projects, since, in the mean while, 
the field of application of such equipment got extensively widened to cover land reclama¬ 
tion, the mining industry—coal, iron ore, lignite, and other minerals and metals, road 
construction and port development etc. 

With a view to sharing experience and pooling of information by all major users 
of equipment, our Committee was constituted, enlisting participation of nominated re¬ 
presentatives of other major users—the N.M.D.C., the N.C.D.C., Ministry of Transport, 
D.G.B.R., and a leading manufacturer of equipment in public sector. Joint deliberations 
and visits to the works of users in different sectors acquainted the Committee with the 
techniques and methods employed in the country in management of operation, mainte¬ 
nance, repair and utilisation of equipment. The common problems faced by the equip¬ 
ment users in improving management and utilisation of equipment could thus be better 
identified and suggestions made for overcoming these. 

It is our observation that the standard practices as previously recommended, have 
become more a matter of routine even though it should be normally expected that anyone 
intimately acquainted with the work being done would always have the opportunity to 
effectively devise new and better methods of doing the jobs more economically and faster. 



In fact, there are areas of deficiencies and short-comings which have generally come in 
the way of satisfactory performance and utilisation of equipment. It was, therefore, 
necessary to elaborate the technical details of subjects covered by the terms of reference 
so that the subject of‘Equipment Economics’ is better understood. 

The task assigned to our Committee, as specified in the terms of reference, is more of 
the nature of a general study about the deficiencies and shortcomings, reasons contri¬ 
buting to the same and the measures/methods necessary to improve the existing position. 
Accordingly, it has been our attempt to suggest ways and means to improve the existing 
methods of work, so that less physical effort is required to aehieve a reasonable produc¬ 
tivity from the machines for the wages and other eosts incurred. Some of the suggestions 
may seem rather elementary and a sophisticated person may pass them by. Some may even 
consider the suggestions as an insult to a reasonable man’s intelligence. These 
are only common reactions and attitudes. We are well aware of the common belief 
on part of some that “No one could solve their problems, but themselves.” 
Those managing equipment operations are often heard to say, “My work is 
different”. This would not mean that the whole concept of methods improve¬ 
ment is being summarily dismissed in the belief that they are already accomplishing 
the same results without the bother of any organised, or formal teehniques for methods 
improvement. The acceptance of scheduling techniques, such as ‘CPM’, and ‘PERT& 
by construction agencies/projects and the testimony of significant savings in time and 
more through their use, are proof that new ideas are not always ignored. Evidently, 
the organisations use the overall job planning techniques; but only few take the next 
step to organise and plan the tas^ in different segments of work. The techniques for 
task planning, closely parallel those of project planning, now in wide use. They involve 
a detailed consideration of the site, tools, man-power and tasks. Ideally, most operations 
should be preplanned. Realistically, however, planning is applied as a corrective 
action only after a loss or poor organisation became apparent. 

In order that planning of equipment is done more realistieally in future, by all 
major users of equipment, it would be necessary to establish a suitable coordination 
system for exchange of technical information and for mutual sharing of experience in 
operation, repair, maintenance and overhaul of equipment. We are fully convinced 
that a suitable organisation has to be created at one focal point for effective coordination 
of this type, so that the common problems can be solved in a simple manner by colleetive 
thinking, participation, and joint actions. Such means of communication would give an 
incentive for work improvement methods and teehniques—time and methods studies, 
operations research, work sampling, etc., etc., to be put to use. Unfortunately, such tech¬ 
niques are not in use as widely as we may desire. This organisation will also be the Coor¬ 
dinating Agency on behalf of the major users of equipment for matters relating to: 
import trade control policies and procedures; indigeneous manufacture of equipment and 
spare parts of proper design and quality; preparation of a central record of norms and 
standards for production with different types and categories of machines; their costs— 
operational, repair, maintenance, etc.; simplification of procedures for procurement of 
spare parts and equipment; enforcement of formalised training programmes; review 
of information on inter-changeability of parts; standardisation of equipment etc., etc. 



We have accordingly, suggested the constitution of a Standing Committee of Equip¬ 
ment Planning, comprised of members to be nominated by the major sectors using such 
construction plant and equipment on a large s:ale. The Irrigation and Power Sector 
being the major user of such equipment (they own equipment worth Rs. 1400 million out 
of a total of Rs. 3500 million worth of equipment in the country) may establish the pro¬ 
posed Committee in consultation with other departments/public sector undertakings who 
will be listed as partners in this. 

The effectiveness of the work to be done by this Committee could be achieved only 
if the equipment operating authorities follow a proper method of record keeping 
in relation to all activities of the equipment in use. Even though there is a greater aware¬ 
ness in the mind of an average equipment user, for entailing economy to equipment 
operations, an analytical approach is not made by them for cost evaluation and cost 
effectiveness, based on defect analysis reports relative to machines in use. This is a direct 
handicap resulting from poor record keeping. 

Another subject for joint venture or mutual participation by all is the training 
of operators, mechanics and supervisory personnel. For proper control in establishment 
and operation of Technical Training Centres, to impart formalised training to Operators 
and Mechanics, whether in the I&P Sector, or under the aegis of other important sec¬ 
tors using such equipment, it has been suggested that a Governing Body be constituted 
comprised of members from the I&P Sector, mining sector, the road building sector 
the Planning Commission and the Ministry of Finance. This organisation will review 
the curricula and syllabi of the training courses in the Technical Training Centres, with 
a view to enforcing uniformity in standard of education in this field. The envisaged 
participation and partnership of all major users of equipment would help produce better 
standards of training. 

It is also our opinion that, in addition to the training of Operators and Mechanics, 
is necessary to train Supervisors and other executives in the Technical Training Centres, 
so that they can have a better control on operation and repair activities while equip¬ 
ment is on the job. 

From the management angle the supervisory and executive personnel managing 
operation, maintenance, repair and overhaul of equipment, should necessarily familiarise 
themselves with other important aspects relating to equipment selection, job appli¬ 
cation, work improvement methods, time and methods studies, operation, maintenance 
and repair techniques etc., etc. Such training can be imparted by introducing training 
courses of 6 ,to 8 weeks duration in the CW &PC. The trainers in this case would be 
selected from different sectors using large sized fleets of such equipment, so that the ins¬ 
tructions imparted are beneficial to all the trainees by keeping them fully abreast with 
the latest trends in development of methods and techniques of proper used and control 
of modern sophisticated equipment. 

It is encouraging to observe that the need for formalised training of Operators and 
Mechanics has been admitted by all; and some of the major sectors have expressed their 
desire to establish T.T.Cs., under their own control. Whereas, it would be more 
beneficial to continue such training programmes as a joint venture, in the event of others 
establishing such institutes individually, exclusive consideration has to be given to the 
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running and maintenance of the T.T.Cs. of the CW&PC. Unfortunately, questions hav 
been raised in the past about the need for continuance of out T.T.Cs, These have mainh 
involved the financial expenditure aspect, specially when the river valley projects have 
shown some reluctance in sponsoring the trainees for such training. Exclusive considera¬ 
tion has, therefore, been given to establish active association and partnership of all the 
river valley projects in the country, so that running and maintenance of the T.T.Cs. 
and organising a continuous training programme could get a firm footing. 

Besides suggesting replacement of present equipment in the Training Centres by 
equipment models of more recent origin, a recommendation has been made to provide 
for the expenditure on training of Operators and Mechanics, as well as supervisors and 
other executive staff, by making a provision in the project estimates at the rate of one-fourth 
to one-half of one per cent of the estimated cost of the project, 50 % of this provision may be 
utilised by the project authorities for in-service-training expenditure while the balance 
amount of provision may accommodate the expenditure on training through the Technical 
Training Centres and the training facilities to be organised by CW&PC for training of 
supervisors and executives. 

On the training aspect, we would also suggest that six model projects/work sites of 
production unit making large Scale use of equipment in different sectors, should be se¬ 
lected for deputing officers to take training in mechanised construction methods and 
management of operations with equipment. This may be on the same pattern as that of 
training abroad in the past of some of the engineers in this field. 

We are also convinced that the skill and technical know-how of the Indian Engineers 
matches their counterparts in foreign countries in relation to modern methods and tech¬ 
niques of construction/production with construction plant and equipment. What is 
required is more meticulous planning of work with equipment and better efficiency in 
management thereof, which alone can entail economy in construction/production costs. 
Emphasis is therefore, to be laid on creating proper organisation for equipment manage¬ 
ment and administration. Organisation is the machine of management, and unless 
it function properly, it may be difficult to achieve the required efficiency. The present 
pattern of such organisation indicates divided responsibility, delegation of authority 
not commensurate with responsiblity, not too effective coordination of activities and lesser 
emphasis on specialisation. For equipment management and administration to be 
successful, it is necessary to reorient its pattern on unitary control basis, so that function¬ 
ally the entire process of equipment planning, operation, maintenance, repair etc., 
to the point of discarding the equipment at the end of its economic life, may be assigned 
to a well-knit equipment organisation. What is required is frictionless inter-divisional 
activities within the organisation, and the assignment of responsibility with commen¬ 
surate authority to competent persons who have specialised in the work with equipment. 

This assumes much greater importance in the context of the envisaged programme of 
development in the country in future. The working paper on ‘Approach to the Fifth 
Plan’ underlines the need for more concerted action in achieving the targets in various 
fields of production, when the outlay is expected to be twice as much as for the 4th plant 
Schemes. The growth in population of equipment in the country in the next five years 
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may, therefore, be expected to be greater than ever before. It is, therefore, more im* 
portant now to strengthen the organisations managing the equipment in different sectors^ 
so that their efforts are properly directed to reduce investments, ensure greater producti¬ 
vity from the machines by more meticulous planning of equipment operations and better 
availability through proper operation, maintenance preventive maintenance and repair 
of equipment. We have accordingly, made suggestions in our report for evolving a pro¬ 
per pattern of the equipment organisation. 

In substance and in essence, the recommendations made by'the first Construction 
Plant and Machinery Committee and our Committee, are similar. The difference is in 
the details and text of the subjects covered by them. As already stated, our report has 
been made more elaborate than the previous one, so that individual recommendations 
are better understood in proper context by an average user of equipment. Even so, 
unless an average user of equipment implements the recommendations in actual practice, 
it may be difficult to expect much of improvement in performance and utilisation of 
equipment. We consider it necessary that every major sector using equipment should 
create a top level equipment management and coordination organisation for this purposes. 

It is also necessary that for ensuring greater awareness in the minds of equipment 
users regarding cost evaluation and cost effectiveness, the accounting system relating to 
ownership and operating costs of equipment should be suitably modified. The old PWD 
system of accounting should undergo a change to accommodate partially the commercial 
pattern which affords the convenience of “Ready at a Glance Reckoning” and evaluation 
of costs in different segments of work with equipment. The notional approach to 
balance the actual costs with estimated costs by apportioning a part of the expenditure 
not incurred to the cost of work, has to be dispensed with. Moreover, better control 
has to be the exercised in preparing financial budgets an control estimates in respect of 
spare part which account for expenditure equivalent to 100% to 300% of the cost of the 
machine, in their life-time in service, Simple apportioning of the cost of spare parts to 
the works through estimated hourly rates of use of the equipment does not afford the 
convenience of exercising proper control in expenditure. 

Undoubtedly, accounting is a means of keeping a watch on economy in expenditure. 
In relation to equipment the main item of expenditure is the maintenance materials 
including spare parts. Investments can be reduced by regulating the size of stocks of 
spare parts by introducing the inventory control system, establishing a scale for provision 
of spare parts and scaling out requirements for procurement based on pattern of consump¬ 
tion. Unfortunately, the inventory control system has not been put to use properly, 
except by a very few users of equipment. Regarding the scale of provision of spare parts, 
the Committee have attempted to furnish guide lines based on evaluation of data and 
information collected from the users of equipment. As for the scale of consumption of 
spare parts, this can be better assessed by accumulating data and information relative to 
consumption of spare parts on given items of machines. Proper scaling of requirements 
of spare parts for forward planning of procurement thereof, can be as sound as the record 
indicating scale of consumption of individual items—atleast those of high value. It is 
gratifying to note that, in response to the few suggestions, the Commitee could give in 
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this respect to the various users of equipment during the visits to their work sites 
in different sectors, some of them have already developed record keeping systems to 
establish a scale of consumption of items. Further action has to be taken on ‘compaign 
basis’ for effective introduction of this system in all equipment organisations. 

There has been unanimity in the thinking on part of all Members of the Committee 
in the matter of establishing a Coordination Cell in the CW&PC for creating a central 
record of data and information on all aspects incidental to use of equipment working in 
different sectors in the country. Emphasis has also been laid on early establishment of 
a Plant Planning Directorate in the CW&PC. The Coordination Cell and the Plant 
Planning Directorate would provide the main support for technical examination of propo¬ 
sals and other items for consideration by the Standing Committee on Equipment Planning. 
Even otherwise, for economy in investment costs in equipment and its supporting 
facilities required for any project in the I&P Sector, proper functioning of the Plant 
Planning Directorate in the CW&PC is very essential. Unless this is done immediately, 
we will continue to face the rather disturbing position of underutilisation of equipment, 
disproportionately large investments in equipment, facilities and stocks of spare parts 
on the projects. 

In conclusion, it may be stated that if we have to get wiser by the past experience 
in facing the realities of the present and fulfilling our aspirations of the future, we must 
admit the need for enforcement of measures to evaluate economy relative to every task 
in different segments of work with equipment and create a sound organisation for 
planning, execution and review of the tasks to be performed within its environments. 
Planning would need the prime attention in all its facets. Execution would involve work 
improvement methods and techniques with the main support of proper records. The 
defect analysis made from a well maintained record would enable proper cost evaluation 
and the consequent identification of measures for cost effectiveness. We are of strong 
conviction that even if thorough planning of the work at the inception of a project re¬ 
sults in a small delay in execution, the resultant initial handicap in time will be made good 
by the expedition in work later. In any case, the total investment in expenditure will 
be comparatively reduced. 

All this, of course, is subject to availability and allotment of adequate funds and 
foreign exchange which shall have to be provided in a sustained manner. 

Great stress has been accordingly laid in the report and in the summary of recommen¬ 
dations, on following certain standard practices on planning, execution, and record keep¬ 
ing etc., in the relation to work with equipment. 

It is piously hoped that suitable steps will be taken to implement the recommendations 
that have been made by this Committee. This will cause better utilisation of equipment 
in the country and reduce future investments in equipment, spare parts and other faci¬ 
lities. Generally required for proper operation and upkeep thereof. This would also 
help in avoiding further probe of the type made by our Committee—more so when the 
CW&PC through their central Coordination Cell, the Plant Planning Directorate and the 
Ministry of Irrigation and Power through the Standing Committee on Equipment 
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Planning, would cause continuous updating of all information relating to equipment 
availabe in the country. 

We foresee much brighter prospects even in the matter of identification of items of 
construction plant and Equipment to be indigenously manufatured in the country, 
as the Equipment Standing Committee would be able to give proper technical guidance 
necessary for the purpose, in selection of items of quality and proper standard for manu¬ 
facture. 

Normally, the Committee should have finalised their report only after their findings 
and observations had been discussed in a Seminar in which the representatives of major 
users of equipment, in different sectors, would have participated. This is what was 
done before the report of the First Committee was finalised. However, since a colossal 
amount of work was involved in relation to the terms of refernce of the Cornmittee, deli¬ 
berations of the Committee continued upto the middle of June, 1972; and this delayed the 
finalisation of the draft report. Accordingly, it was not possible to arrang:e for a Seminar 

to be held. 

All the same, the Members of the Committee individually and collectively dis¬ 
cussed most of the important points of observations and recommendations in meetings 
with a large number of Engineers/Managers/Supervisors, controlling operations/ 
management of equipment in different sectors. The observations and recommendations 
as now made are in general agreement with their views. 

It may perhaps help in avoiding a bulk of correspondence work, which may arise 

from the references from users of equipment in different sectors (seeking clarifications or 
communicating their comments on the text or the recommendations in the report), 
if the report is discussed in a Seminar. The advisability of holding a Seminar 
may, therefore, be considered by the Government, before the report is accepted 
and got printed. The Members of the Committee would be very happy to 
participate in such a Seminar, if held. 

I am grateful to you for the opportunity given to discuss the views of the Committee 
in certain policy matters of technical importance. This has been of immense help and 
gave us lot of encouragement in finalisation of our recommendations. 

With regards. 

Yours sincerely, 

Sd/- 

(S.P. CHUGH) 

Shri B.P. Patel, 

Secretary to the Government of India, 

Ministry of Irrigation & Power, 

Shram Shakti Bhawan, Rafi Marg, 

New Delhi-1. 
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INTRODUCTION 


Large scale mechanisation of construction 
work on River Valley Projects started soon 
after Independence. The D.V.C. Complex, the 
Hirakud Dam Project and the Bhakra Dam 
Project were the first major projects involving 
heavy concentration of equipment at indi¬ 
vidual locations. To start with, only such 
equipment was deployed on the job as was 
readily available from within the country— 
mainly from the Defence surpluses at the end 
of World War II. The Indian Engineers, who 
were almost new to such equipment, accepted 
the challenge to manage the operation, main¬ 
tenance and repair of the equipment by muster¬ 
ing the Indian skill and labour. The process 
of commissioning surplus equipment and sus¬ 
taining it in operation on the job was more of 
an exercise of cannibalisation of machines, re¬ 
placement of assemblies and components or in 
some cases rebuilding of the parts. 

For future planning, regarding additional 
equipment for major Projects and other smaller 
projects in the Irrigation and Power Sector, 
the Indian Engineers had to work in close 
collaboration with Colombo Plan Experts and 
T.C.M. or U.S, A.I.D. Technicians abroad or 
those posted in India. Simultaneously, inten¬ 
sive studies had to be made regarding construc¬ 
tion methods and techniques adopted in other 
countries in the contemporary world, where 
mechanisation of construction work had gain¬ 
ed good momentum, partly by deputing a few 
officers to visit such works in foreign countries 
and partly by studying project reports obtained 
through various experts/agencies. 

The development of construction equipment 
in foreign countries in late ‘Forties* and early 
‘Fifties* was comparatively slow. A large num¬ 
ber of new manufacturers were entering the 
field of equipment manufacture and the equip¬ 
ment put to the market was not fully proven. 

With the rapidly growing need of equipment 
on River Valley Projects and with the limita¬ 
tions and constraints,imposed by the terras and 
conditions of the aid/credits/loans, against 


which such equipment was to be puichased and 
imported, selective choice of equipment could 
hardly be made. In this process some difficul¬ 
ties arose in respect of management of operation, 
maintenance, repair and utilisation of equip¬ 
ment etc., specially when the native skill was 
yet in the process of development. 

The progress in construction work mainly 
depended upon effective utilisation of the 
machines. For this to be so it was necessary 
that the Indian Engineers got fully conversant 
with the proper methods of management, opera¬ 
tion, maintenance, repairs etc., of the construc¬ 
tion plant and equipment. It was desirable 
that there should be uniformity in the standards 
and norms to be followed in the matter of 
planning for equipment, apportioning labour 
costs and repair costs to the works, record keep¬ 
ing, the maintenance procedures and training 
of personnel etc. 

Accordingly, the Government of India, Minis¬ 
try of Irrigation and Power appointed a Com¬ 
mittee of Engineers to visit some of the pro¬ 
jects then under execution and to submit a 
report on the economic and efficient operation 
and maintenance of the plant and machinery 
used in the construction work of rivei valley 
projects in the country. The terms of refe¬ 
rence to that Committee were as under: — 

1. The makes, types and sizes of the plant 
best suited for various types of work 
with a view to standardisation; 

2. combination and matching of plant where 
more than one unit of plant is involved; 

3. correct apportionment of labour to 
plant; 

4. mode of calculation of the working cost 
of each type of plant per hour; the unit 
cost of the work performed by each type 
of plant on the various projects should 
be computed for the last working season 
and variations in cost should be ex¬ 
plained; 
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5. suggestions for a unified scale of depre- 
dation; 

6. standard forms for the history sheets and 
log books of each type of plant; 

7* the various factors involved in efficient 
plant operation emphasising the adverse 
factors which have been responsible for 
low output and poor maintenance on the 
various projects visited; and 

8. comparison of costs of work being carried 
out by machinery with that carried out 
by manual labour with recommendations 
as to the type of work which should be 
normally carried out with machinery* 

The Report of that Committee (-named 

as “Report of Construction Plant and Machi¬ 
nery Committee”), was published in 1954. This 
has been the book of reference for prescribing 
standard practice instructions in relation to 
equipment operation, maintenance and cost 
evaluation not only for the river valley pro¬ 
jects in the country, but also for most of the 
users of similar plant and equipment in diffe¬ 
rent sectors-mining, land reclamation, road 

building, port development etc 

An abstract of recommendations made in the 
Report of that Committee is at Appendix O.I. 

Over the last two decades, the construction 
plant and equipment found in-roads to a fairly 
large number of industrial areas — iron ore 
mining, coal mining, lignite mining, road build¬ 
ing, land reclamation, port development and 
agriculture. The population of construction 
plant and equipment has substantially increased 
during successive five year plan periods; and 
as of 30-11-1970 it is Rs, 3500 million by value 
and 20000 by numbers (approximate figures). 
In the Irrigation and Power Sector alone, equip¬ 
ment worth Rs* 1400 million is in operation, 
when during the year 1953-54, equipment worth 
Rs, 400 million only was with them. These 
figures are clearly indicative of the increase in 
the intensity of mechanisation, the level of im¬ 
ports in the past and the potential of indi¬ 
genous manufacture of the equipment. 

In view of the emphasis on self-reliance, self- 
sufficiency, and import substitution programmes 
of indigenous manufacture of equipment were 
effectively introduced in late 50's and early 


60’s* Even though the development of such pro¬ 
grammes has been rather slow, the country has 
now come to a pass where, by the end of the 
4th Plan period, almost 80% of the require¬ 
ment of major items of equipment could be 
met with from indigenous sources. 

It is rather unfortunate that for various rea¬ 
sons, productivity of the machines has been 
low and the production levels have not been 
commensurate with the total investment in the 
equipment in various sectors* This is due 
partly to some delay in procurement of main¬ 
tenance and repair supplies and partly to low 
utilisation of equipment for other reasons. The 
resultant situation as such has been a matter 
of concern with the Government and the equip¬ 
ment owning authorities. The matter has been 
under constant review for making a precise assess¬ 
ment of the reasons to which low utilisation of 
equipment could be attributed. The main area in 
which some of the difficulties could be precisely 
located related to resources provision — by way 
of foreign exchange allocations, the Import 
Trade Control policies and purchase procedures, 
which caused delay in procurement of equip¬ 
ment and spare parts. 

In order to recommend necessary measures 
for elimination of delays in procurement of 
equipment and spare parts for river valley pro¬ 
jects, the Government constituted a Committee 
of Ministers to go into the matter* One of 
the recommendations of that Committee was 
that the Government should constitute a Con¬ 
struction Plant and Machinery Committee to 
compile necessary statistical data regarding 
population of construction equipment in the 
country, to lay down norms regarding produc¬ 
tivity of different items, of equipment, unit 
cost of work with different machines, standardi¬ 
sation of equipment etc., etc., so that technical 
examination can be done in a uniform manner. 

Accordingly, the Ministry of Irrigation and 
Power vide Memo. No. 6(5)/69-Policy/Mat, 
dated the 31st October, 1970, appointed the 
present Construction Plant and Machinery Com¬ 
mittee. Letters of the Ministry of Irrigation 
and Power in this context are at Appendix 0.2. 
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The Constitution of the Committee is as 
follows: — 

Constitution. 

1. Shri S.P. Ghugh, Chairman 

OSD (Ghief Engineer), GW&PG, 

Water Wing 

2. Shri Jagman Singh, Member 

Stiperintcnding Engineer, (Part-time) 

Mechanical Circle, 

Beas Project, Unit-II, 

Talwara. 

3., Shri B, Kotaiah, Member 

Superintending Engineer (Mecha- (Part-time) 
nicaJ) 

Nagarjanasagar Dam Project, 

Andhra Pradesh. 

4. Shri J,N. Srivastava, Member 

Director (Dams-II), GW &PG (Part-time) 

(WW). 

5. Shri M.G* Praharaj, Member-Sccy. 

Deputy Director, 

GW&PG (Water Wing), 

It was indicated that if necessary, the Com¬ 
mittee may co-opt members from other interest¬ 
ed organisations like National Coal Develop¬ 
ment Corporation, National Mineral Develop¬ 
ment Corporation, Hindustan Steel etc. The 
Committee will be provided necessary support¬ 
ing staff. 

The terras of reference of the Committee are 
as follows: — 

(i) Appraisal of the Construction Plant and 
Equipment in the country; 

(ii) Assessment regarding level of utilisation 
of available equipment; 

(iii) Reasons for low utilisation of equip¬ 
ment and low efficiency in operation; 

(iv) Procedure, system and methods of pro¬ 
curement of spare parts and inventory 
control; 

(v) Remedial measures necessary for improv¬ 
ing efficiency in the operation of equip¬ 
ment and for optimum utilisation there¬ 
of; 

(vi) Requirements of equipment in the 
Fourth Five Year Plan, import substitu¬ 
tion and standardisation; 

(vii) Inter departmental co-ordination in mat¬ 
ters relating to Construction Plant and 
Equipment with emphasis on inter-depart- 
mental transfer of surplus equipment; 


(viii) Training o£ operators and ineclianlcs— 
Review of adequacy of present arrange- 
ments etc. 

(ix) Data on performance of different items 
of equipment of various categories/ 
makes; 

(a) Technical assessment; 

(b) Norms for schedules of working 
hours and life of equipment of 
various items; 

(c) Actual performance of various items 
of equipment in different projects 
in various sectors in terms of average 
annual utilisation and the life use¬ 
fully spent on different jobs over 
given periods; 

(d) Major repairs and field repairs— 
Charges over the last ten years, in 
respect of various items of equip¬ 
ment in terms of; 

(1) Spare parts; and 

(2) Labour. 

(x) Hire charges of equipment; 

(xi) Maintenance procedures; 

(xii) Organisational set-up, including work¬ 
shop facilities, stores and warehouses etc. 

(xiii) Organisation and functioning of Central 
Mechanical Units in Irrigation and 
Power Sector and similar other establish¬ 
ments in other sectors; 

(xiv) Accounting for the ownership and operat¬ 
ing cost per plant hour; 

(xv) Recommendations for management, ope¬ 
ration and utilisation of construction 
plant and equipment. 

The terms of reference imply a deep exami¬ 
nation of all major aspects of work incidental 
to operation, maintenance, repair and manage¬ 
ment of equipment for optimum utilisation. 
The main object being overall economy in end 
cost of production with the machines, the entire 
process of planning, selection, maintenance and 
repairs, rehabilitation of surplus equipment, re¬ 
cord keeping, cost analysis and cost evaluation, 
has to be established, keeping in view the pre¬ 
sent practices and procedures followed by major 
users of such equipment in the country. 
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The magnitude of the task before the Cloni- 
mittee in preparation of the report is stupen¬ 
dous, considering the time at their disposal and 
the staff sanctioned to carry it out. Tabulation, 
analysis and sampling of information received 
from 298 Nos. of users of equipment was an 
uphill task. Moreover, back references were 
necessitated to the projects/users of equipment 
as the data given was inadequate or incomplete 
in many cases. This was evidently a result of 
inadequacy of the record keeping system with 
the users of equipment. Therefore, even 
though the tenure of the Committee was initi¬ 
ally fixed as one year, the work could not be 
completed in the scheduled time. The tenure 
of the Committee was consequently extended to 
the end of June, 1972. 

The Committee are to be assisted by one 
Assistant Director and the following other 
staff: — 


Stenographer Grade II 

. 1 No. 

Stenographer Grade III 

. 1 No. 

Upper Division Clerk 

. 1 No. 

Lower Division Clerk/Typist 

. 1 No. 

Peons .... 

. 2 Nos. 


The Chairman assumed duty on 26-11-1970 
and the Member-Secretary on 30-11-1970. Two 
Members joined in December, 1970. while the 
third member joined on 13*3-1971. 

The other members of staff joined the Com¬ 
mittee on the dates noted against each: — 


Assistant Director .... 1-12-1970 
Stenographer Gr II . . . 26-11-1970 

Stenographer Grade III . . . 30-12-1971 

Upper Division Clerk . . . 16-2-1971 

Lower Division Clerk , . , 8-1-1971 

Peon ..... 1-12-1970 


The other peon was not posted. 

Following is the list qf the Coopted Members 
who were nominated on the Committee: — 

Co-opted Members: — 

L Shri P. K. Thakur, Chief Engineer 
(Roads), Ministry of Transport and 
Shipping (Roads Wing), Parliament 
Street, New Delhi. 

2. Shri N. Guha, Senior Mechanical Engi¬ 
neer, M/s. National Mineral Develop¬ 
ment Corporation Ltd. 


3. Shri H. S. Srinivasan, Chief Engineer 
(Excavation), M/s. National Coal Deve¬ 
lopment Corporation Ltd., Ranchi. 

4. Chairman, Tractor, Earthmoving and 
Construction Equipment Distributors’ 
Association — Shri W. Barreto upto 
June, 1971 and Shri Madan Agarwal 
from July, 1971. 

5. Lt. Col. Jagjit Singh, D.G.B.R. 

6. Shri Anil Salgaocar, Goa Mineral Ore 
Exporters’ Association. 

7. General Manager (Commercial), M/s. 
Bharat Earth Movers Ltd., Bangalore— 
Shri K. Ray upto July, 1971, and from 
September, 1971 Lt. Col. G.K.K. Iyengar. 

8. Chief Project Officer, M/s. Hindustan 
Steel Construction Works Ltd. — Shri 
A. K, Ramayya upto September, 1971 and 
Shri H. C. Gupta, Dy. Chief Engineer 
from October, 1971. 

The Committee started functioning from 
December, 1970. During the first month of 
its formation, a set of proformae and ques¬ 
tionnaire were developed and circulated, calling 
for information from almost all the users of 
equipment in the country — in Central/State 
Government Departments, Irrigation and Power 
Projects, Public Sector Undertakings/Corpora¬ 
tions and Private Sector. Replies to the ques¬ 
tionnaire and information in prescribed pro¬ 
formae started arriving from March, 1971 but 
the bulk of information was received from 
July, 1971 onwards. 

Members of the Committee started visiting 
projects from February, 1971 onwards for ex¬ 
amining the existing systems, methods, proce¬ 
dures and facilities for operation, maintenance 
and repair of equipment, the type and pattern 
of organisation controlling such work, the sys¬ 
tem of accounting of costs, record keeping, etc., 
etc. During these visits, detailed discussions 
were held with the project authorities to ascer¬ 
tain details of the problems and difficulties faced 
by them in improving the utilisation of equip¬ 
ment and increasing the level of production 
by the available machines. In subsequent 
visits to other projects, the data and informa¬ 
tion received from those projects were jointly 
reviewed with a view to locating precisely the 






areas of deficiencies so that a spcrific view 
could be taken on measures to be introduced 
for improvement. The discussions were held 
with officers at various levels of management 
within tlie organisation on individual projects. 

The thinking of the Ck^mmittee on various 
aspects of the terms of reference was progres 
sively given shape as a result of these discussions. 

Members of the Committee visited the follow¬ 
ing projects/public sector undertakings/private 
enterprises: — 

Irrigation and Power Projects: — 

L Bhakra Dam; 2. Beas Unit I;; 3. Beas 

Unit II; 4. Ramganga; 5. Yamuna Hydel; 
G. Tenughat Dam; 7. Hirakud Dam; 8. Bali- 
mela Dam; 9. Parambikulam Aliyar; 10. Mula; 
11. Ukai; 12. Tawa; 13. Rajasthan Canal; 
14. Nagarjunasagar Dam and Canal; 15. 
Pochampad; 16. Lower Sileru. 

Public Sector Undertakings 

(a) Mjs. Hindustan Steel Ltd. 

1. Bhilai Steel Plant and captive mines; 

2. Rourkcla Steel Plant and captive mines; 

3. Bokaro Steel Plant. 

(b) M/s, National Coal Development Corpora¬ 
tion Ltd, 

1. Barkakhana Collieries; 2. Kargil Collieries; 
3. Barkhunda. 

(c) M/s. National Mineral Development Cor¬ 
poration Ltd. 

1. Bailadila Iron Ore Mines; 2. Kiriburu 
Iron Ore Mines; 3. Iron Ore Handling Plant 
at Visakhapatnam Port. 

fd) Neyveli Lignite Corporation Ltd. 

Other Projects 

1. Badarpur Thermal Power Station; 2. 
Delhi Flood Control; 3. Madras Atomic Power 
Station; 4. Field Machinery Units of Rehabili¬ 
tation Reclamation Organisation at Balimela 
Project and Bailadila Iron Ore; 5. Border 
Roads Workshops, Pathankot. 

Private Bodies 

I. M/s, V. N. Salgaocar ic Brothers Pvt. Ltd.; 
2. M/s. V. S. Dempo & Co. Pvt. Ltd.; 3. M/s. 


Sesa Goa Private Ltd.; 4. M/s. Hindustan 
Construction Corporation; 5. Patel Engineer¬ 
ing; 6. Noamandi Iron Ore Mines of M/s. 
Tata Iron &: Steel Co, 

Manufacturers 

(1) M/s. Bharat Earth Movers Ltd.; (2) M/s. 
Heavy Engineering Corporation; (3) M/s. 
Tata Engineering k Locomotive Co.; 4. Tata 
Iron k Steel Co.; 5. M/s. Tata Robins; 6. 
M/s. Ashok Leyland; 7. M/s. Hindustan 
Motors; and 8. M/s, Revati Machines Tools. 

Views of the Committee on various terms 
of reference based on the data collected and 
the opinions expressed by the users of the 
equipment, were finalised in periodical meet¬ 
ings. Full Committee meetings were held 20 
times during its tenure — 11 times at Delhi 
and on nine occasions at project sites. Besides 
these meetings, a number of group meetings 
attended by some Members and Coopted Mem¬ 
bers, were held at Delhi. 

In order to avail of the experience and ex¬ 
pertise with the principal dealers of equipment 
in the fields of maintenance and repair pro¬ 
cedures, training of Operators and Mechanics, 
spare parts procurement and disposal, and 
rebuilding/conservation of worn out compo¬ 
nents/parts, the Members of the Committee 
had meetings with the dealers of equipment 
collectively, who are Members of the I’ractor 
Earthmoving k Construction Equipment Dis¬ 
tributors’ Association. 

At the specific request of tlie Union Ministry 
of Labour, Employment and Rehabilitation 
(Department of Rehabilitation) a special exa 
mination was carried out of the working ol 
Rehabilitation Reclamation Organisation, whe 
maintain and operate a large number of field 
machinery units for land reclamation work in 
the country. This was in the normal procesj 
of visits made to some of their field machinery 
units and a separate report submitted. 

In response to a similar request regarding 
surplus equipment available with Rourkeb 
Steel Plant and the policy for economic replace 
inent of construction and mining equipment 
working on different projects (rf M/s, Hindu 
Stan Steel Ltd., detailed discussions were hek 
with the officers concerned during the visit o 



the Members of the Committee to the Rourkela 
Steel Plant. This also involved some corres¬ 
pondence with the Director (Finance). H.S.L. 
and the Finance Officer, Bureau of Public Enter¬ 
prises. The observations of the Committee were 
rendered to the officers concerned. 

With the background knowledge of the prin¬ 
cipal recommendations made in the Report of 
the Construction Plant Sc Machinery Committee 
in 1954, the general observation in terms of 
summary assessment by the present Committee 
is that an average user of equipment even in 
the Irrigation and Power Sector has not been 
fully guided by the direction of control sug¬ 
gested in those recommendations regarding 
planning for equipment, accounting, record 
keeping, the maintenance procedures and train¬ 
ing of personnel, etc. In order to emphasise 
more strongly the need for implementation of 
these recommendations, this Committee has 
thought, it fit to cover more comprehensively 
the context and technical details of subjects 
covered by individual terms of reference. An 
attempt has been made to make each chapter 
self-contained for comprehensive study. Since, 
however, the terms of reference are such as 
would involve certain common aspects of work 
control relative to equipment, repetitive refe¬ 
rence to certain subjects in various chapters 
of the report could not be avoided. 

The Committee have also attempted to seek 
expert advice on important matters from 
eminent engineers who have retired from very 
high positions in State/Central Government 
service. Exchange of views was also made 
with very senior officers/heads of organisations 
in Government Departments and Public Sector 
Undertakings in respect of suggestions and pro¬ 
posals formulated by the Committee, where 
coordinated and integrated effort is called for 
collectively from all States/Central/Public 
Sector Organisations. This is illustrated by the 
proposals for constituting 

(i) Governing Body for technical Training 
Institutes; 

(ii) . the Standing Committee on Equipment 
planning; and 

(iii) . uniformity in the method of accounting 
of depreciation and repair costs of equipment. 
Much as the Committee would have liked to 
cover more comprehensively the details of the 


forms etc., for record keeping, and outline of 
the Purchase Manual, a Handbook/Ready Rec¬ 
koner giving emperical formulae and thumb 
rules for estimation of cycle-time, production, 
cost evaluation etc., it has not been possible 
for them to finalise this in view of the heavy 
load of assigned work. 

The statistical information compiled and 
studies made by the Committee lead to con¬ 
clusive observations pointing towards deficien¬ 
cies and shortcomings generally resulting in 
poor performance of equipment with some in¬ 
dividual equipment owning authorities. How¬ 
ever, an assessment has been made in general 
terms of the reasons causing poor performance 
of equipment and recommendations have been 
made for corrective action. It is piously hoped 
that the projects/owners of equipment, would 
take corrective actions after studying the report 
properly and supplementing that by a critical 
study of the existing practices and procedures 
relating to equipment in operation with them. 
What is necessary is to introduce methods of 
improvement in equipment management and 
operations. 

It is the considered opinion of the Committee 
that in future, the equipment owning autho¬ 
rities and the management, should themselves 
take to a proper system of planning for equip¬ 
ment, record keeping, defect analysis, cost evalu¬ 
ation and cost effectiveness, so that they esta¬ 
blish proper norms and standards and work 
measurement processes for improvement in utili¬ 
sation of equipment, increase in production, 
reduction in investment costs and overall 
economy in construction/production costs. 
Continuous updating and review of informa¬ 
tion individually by them and by a Central 
Coordinating Agency to be established for the 
purpose, would help in improving the position. 
Unless the suggested process is a continuous 
one, periodical assessment at long intervals of 
time, will not help improve the position. 

The Committee would like to record their 
appreciation and thanks to all the equipment 
users — the State Governments, Central Govern¬ 
ment Departments, Public Sector Undertakings 
and Private Organisations, who co-eperated in 
the matter of rendering valuable data and 
information and made the task of the Com¬ 
mittee easier for framing conclusive observa¬ 
tions and recommend.ations. The Committee 



were provided with the opportunity of having 
access to all the information that was called 
for during the visits to the projects/worksites 
or through correspondence. 

The Committee are highly grateful to Shri 

S. K. Jain, Chairman, CW8cPC and Sliri J. P, 
Naegamvala, Member (P&:P), CW&PC, for the 
valuable advice and guidance given during 
discussions on important observations. Con^ 
elusive thinking in relation to certain subjects 
involving policy matters, organisational set up 
and practical problems in management, opera¬ 
tion and utilisation of equipment was conse¬ 
quently made easier. 

The Committee would like to record their 
appreciation of the assistance given by Shri 

T. R. Nayar, Deputy Chief Accounts Officer, 
Beas Project, Talwara, in finalising the details 
regarding accounting of ownership and operat¬ 
ing costs of equipment, as given in Chapter 
13 of the Report. 

The Committee would also like to record 
their appreciation of the strenuous efforts and 


hard work put in by Shri M. C. Praharaj, 
Member-Secretary of the Committee in compi¬ 
lation and analysis of the data received, be¬ 
sides attending to the normal functions of 
organising the meetings of the Committee and 
processing the minutes etc. The magnitude 
of work was tremendous while the strength 
of staff, as provided, was so little. The assis¬ 
tance given by Shri O. P. Marwaha, Assistant 
Director in initial sampling and compilation 
of information and in preparation of the drafts 
of the appendices as well as processing of all 
the drafts documents upto the final stage of 
the report was exemplary. Shri Marwaha serv¬ 
ed meritoriously to control the entire office 
work. 

The Committee was fortunate in having 
Shri U. Krishnamurthy, Personal Assistant and 
Shri Bishal Mani, Upper Division Clerk. They 
worked with great zeal and keen sense of 
devotion to duty. They proved undefatiguable 
in putting ungrudgingly the lot of overtime 
which was necessary for completing the work 





SUMMARY OF RECOMMENDATIONS 
L PLANNING 


PROJECT PIANNING. 

E Technical approval of a project estimate 
should be followed by finalisation of design 
details, financial estimates and scheduling of 
the programme of work item wise and in an 
integrated manner. For this to be properly 
accomplished, there should be a time interval 
between the approval of a project estimate and 
the commencement of work. A minimum period 
of one year should be provided on thiis account. 
A very clear view be taken initially of properly 
coordinating and integrating all resources for 
planning and scheduling of work. 

2. All technical details relating to work 
should be finalised in a thorough manner at 
the inception of the job. This should include 
job specification requirements individually for 
items of works involved, considering the clima¬ 
tic conditions—length of construction season or 
operational season, topography, characteristics 
of the materials to be handled, 

3. The mode of execution of work—either 
departmentally or through private agencies, 
should be clearly decided upon in advance. 

PLANT PLANNING. 

4. The task of plant planning should be as 
detailed and meticulous as the project planning. 

5. A master plan of borrow areas and haul 
roads be prepared initially treating this subject 
as important as the basic plant planning exer¬ 
cise, so that safety of operations and minimum 
cycle time of operations by motorised equip¬ 
ment on production job can be ensured. 

6. Adequate provision should be made for the 
construction plant and facilities for execution 
of the work according to the planned/phased 
programmes, as scheduled. 

7(a). The complexity and character of the 
work to be performed should be carefully con¬ 


sidered, so that radical changes are not necesii- 
tated in the course of execution of work as it 
progresses. 

(b) Selection of equipment, by type and num¬ 
bers, should be based on economy in methods 
of work relative to job conditions and intensity 
of use, maintenance and repair costs, facilities 
required, standardisation etc,^ etc, 

8. Scaling of requirements of equipment 
should be based on rational factors of availabi¬ 
lity and utilisation, 

9. Provision of standby equipment, assemblies, 
sub-assemblies and components should also 
make an important consideration, both for de¬ 
termining the total quantum of equipment to 
be employed on the job and the facilities to 
be created for maintenance and repairs. The 
main guiding factor should, however, be least 
investment, optimum utilisation and maximum 
possible productivity of machines for economy 
in production cost. 

10. On the plant planning exercise initially 
completed, a second opinion should be taken 
before the financial estimate is prepared. 

11. Plant drawings should be prepared in pro¬ 
per details in designing the lay-out. As far as 
possible, these should be prepared on standard 
sized sheets properly titled, dated and num¬ 
bered. to facilitate reference. 

12. Design iriteria and structure design cal¬ 
culations shall be recorded and preserved. 

WORKSHOPS AND FACILITIES 

13. Adequate provision should be made in 
the project cost estimate to meet the cost of 
workshops—buildings, equipment and facilities. 

14. Initial planning of workshops at the 
stage of formulation of project reports should 
cover all details regarding items and types of 
work to be done, the maximum work load possi^ 
ble to arise in respect of each, the pattern of 
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maintenance and repair of equipment whether 
centralised or an area maintenance basis or a 
combination of both, and the extent to which 
work will be got done by outside agencies and 
the amount of investment that can be made. 

15. A clear plan should be developed of the 
lay out of the shops by listing out the type of 
repair work, servicing and maintenance opera’ 
tions to be assigned to shops commensurate 
with the number and type of machines, plant 
and equipment to be maintained and serviced, 
and the load of manufacturing activities. Fur¬ 
ther room for expansion and flexibility of ope¬ 
ration inside the shops should be provided for. 

16. The type and sizes of the workshop build¬ 
ings should be decided upon with due conside¬ 
ration to climatic conditions, geographical 
location etc. Clear provision should be made 
for drainage facilities, parking spaces, storage 
of raw materials, equipment awaiting work in 
the shops, repaired equipment awaiting delivery 
to the users etc. 

17. Adequate material handling facilities 
should be provided both inside the shops and 
the open space outside. 

18. The location of the shops should be de¬ 
cided upon by preparing a clear plan of the 
operational activities which will be served there- 
by. 

19. Size of the shop should be determined by 
the type of equipment, components, assemblies 
that will be put to repairs. Provision should 
also be made for storage of the components, 
parts and assemblies and for the httersyWork- 
inen benches. There should be no congestion 
of the work space. 

20. Properly laid service roads, stabilized 
shop floors to suit the type and size of the 
equipment that will move over it, should be 
provided. 

21. The area maintenance shops should be 
located as near to the scene of operation as 
])ossible. Good access roads should be provided. 

22. Creation of adequate facilities in advance 
for maintenance, repair, storage and care taking 
of the equipment in the interim period, bet¬ 
ween the time of its receipt and actual com¬ 
missioning on the job, should be a prerequisite, 


23. Plant equipment assembly yard should 
be provided for, as near as possible, to the 
main workshops for assembly and initial com¬ 
missioning of all plant and equipment, except 
those which, by virtue of their type, size, mobi¬ 
lity etc., have to be assembled/commissioned on 
the job as dose as possible to the point of 
application. 

STORES AND WAREHOUSES, 

24. Store room and warehouse facilities should 
be located adjoining the maintenance shops, 

25. Receiving areas in the warehouses should 
be provided separately with sufficient space to 
accommodate mechanical handling and loading 
and unloading operations. 

26. Specific attention should be paid to pro¬ 
vide a proper building for storage of tyres, 
tubes and other rubber materials. 

27. Slow moving and heavy parts which are 
treated with preservatives, or on which weather 
has no adverse effect, should be stored in the 
open. 

PROCUREMENT OF EQUIPMENT AND 
SPARE PARTS 

28. The programme for procurement of 
equipment should be so planned that it would 
be physically available for production'work on 
schedule. However, the time table should be 
so framed that the equipment does not have to 
lie idle for long for want of work, 

20. Initial supply of spare parts, sufficient for 
running and maintenance of the machines for 
2000 to 3000 working hours should be ensured. 
Procurement action should be suitably finalised 
for this to be so. 

30. Supply of filters for maintenance of the 
machines should be arranged with the machine 
lor a minimum 2000 hrs. work. 

31. Information on scale of consumption of 
spare parts relative to the type, make and cate¬ 
gory of machine/s to be purchased, should be 
obtained from projects/departments where such 
equipment had been in use previously, unless 
such information is available otherwise. This 
should be used for a guide line for procure¬ 
ment of spare parts for initial supply. 



32. The procurement oi spare parts and pro 
visioning should be done with due consider 
tion to the population of equipment of one 
type, make and category, and its intensity of 
use, whether single shift or multi-shift opera¬ 
tions. 

It OPERATION 

SCHEDULES 

33. In defining the annual schedules for 
operation of equipment, the effort should Hot 
be to scale down the figures because of certain 
persistent occurrences, which take away a part 
of the available working time; but instead 
corrective action should ^ planned for mini- 
iiiising sucii losses in time. 

34. The working conditions should be under 
constant examination and review in order that 
the operational efficiency of the machine is not 
impaired. 

35. Requisite conveniences and facilities 
which help promote efficiency of Operators, 
should be provided in a liberal manner, 

36. Unless certain physical limitations come 
in the way of working the schedules of work¬ 
ing hours should be framed on the basis of 
two shifts or 3 shifts per day. 

UTILISATION 

37. Utmost efforts should be made for opti¬ 
mum utilisation of equipment. However, 
maximum utilisation should not be taken as 
an index of maximum productivity of machines. 
Progressive review should be made of cycle 
time of operation of each type of equipment on 
the job, through organised *time and methods 
studies' so that the delay factors are removed 
from the cycle time, the minimum possible and 
the production the maximum possible. This 
should set the level of utilisation expected 
from the machines. 

The aim for level of utilisation should be 
set at a minimum of 70% of scheduled hours. 

38. For improvement in utilisation of equip¬ 
ment, the defect analysis, (the defects which 
account for down-time of equipment) should 
be made and corrective actions taken to reduce 
the incidence of breakdowns* 


TRANSPORT AND COMMUNlCA 1 loN 
SYSTEM 

39. Meticulous attention should be paid to 
haul-road construction and maintenance. Siiffi 
ciently wide roads, with proper sub-grades, 
smooth surface—properly moist, easy gradients 
and easy curves and bends, should be provided 
for attaining safe maximum speeds by motorised 
equipment. 

40. For excavating equipment, the borrow 
areas should be made even and clean with the 
use of proper equipment. 

41. For convenience of expeditious communi¬ 
cation, wire less sets, radio net work, telephone 
lines etc., should be provided where motorised 
equipment is spread over a fairly wide expanse 
of area under operational activity. 

m. MAINTENANCE 

42. The work of maintenance of equipment 
should be assigned to a senior, qualified and 
experienced oflicer, who is fully acquainted 
with the machines to be maintained. The orga¬ 
nisation under his charge should similarly in 
dude experienced and skilled hands. 

Competent senior operators with long-stand¬ 
ing experience in operation of the machines on 
the job, should be employed on maintenance 
work. 

43. Unskilled labour strength should be 
brought to the minimum and inefficient main¬ 
tenance staff removed from the maintenance 
activity based on proper evalpation of main¬ 
tenance effectiveness (in terms of availability 
of equipment and cost incurred on main¬ 
tenance). 

44. A minimum number of brands and grades 
of greases and oils should be put to use for 
the lubrication of various machines at the site 
of work. 

45. Maintenance charts be displayed at suit¬ 
able locations in the maintenance area based 
on recommendations made in the operation 
and maintenance manuals relative to the 
machines in use. 

46. Printed forms based on recommendations 
made in the manuals, stipulating the tasks to 
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be performed at defined intervals of time such 
as 50 hrs., 100 hrs., 200 hrs„ 250 hrs.. 500 hrs., 
1000 hrs,, etc., should be used for recording the 
maintenance activities performed. 

47. Adequate facilities should be created for 
maintenance and repairs to equipment. Pro¬ 
vision of hand-tools and other handling facilh 
tics, which would cut down the overall time 
in maintenance/repair of equipment should 
be provided. 

PREVENTIVE MAINTENANCE 

48. Preventive maintenance should be given 
the prime attention and the importance it 
deserves. The responsibility for preventive 
maintenance should be assigned exclusively to 
a senior officer. 

RECORD KEEPING 

49. Proper record keeping should be orga¬ 
nised. This should be looked after by senior 
persons — engineers, and should not be left 
entirely to the clerical staff. 

50. Compilation of performance data on pro¬ 
duction and costs, shall be made by creating 
proper records under the direct supervision of 
an engineer, so that corrective actions, if any 
necessary (based on analysis of the information 
so recorded), can be taken for improvement in 
utilisation, productivity and reduction in costs 
in various segments of work. 

PROCEDURES 

51. For effective control in execution of the 
maintenance work, a clear chart shall be pre¬ 
pared defining ^^Who”, “What'\ *^Where’’ and 
"How” of the maintenance activity to be per¬ 
formed. 

52. Wherever the total spread of equipment 
and the number of machines to be maintained 
in a given span of time so warrant, mobile/field 
servicing/maintenance units should be provi¬ 
ded. 

TRAINING 

53. Periodical refresher courses for the oper¬ 
ators, mechanics and maintenance crews should 
be conducted and systematic training pro¬ 
gramme for the new recruits will be organised. 

IV. REPAIRS 

54. The work in the main repair shops 
should be sub-divided according to the func^ 
tional requirements so as to accomplish con¬ 


current repairs of cotiipotlents and assemblies 
for expeditious completion of the repair of 
any given machine. 

55. Where major repairs are to be carried 
out at the site of work, functionally designed 
mobile repair shops mounted on trucks and 
equipped with full complement of tools etc., 
should be provided. 

56(a), In the process of repairs to equipment, 
the disassembling and i;cassembling of the parts/ 
components from sub-assemblies, main-assem¬ 
blies and the machine should be done accor¬ 
ding to instructions given in the shop manuals 
for the particular item of equipment under 
repairs. 

A bliic-piint showing the important measure¬ 
ments, fits and tolerances to be observed in le- 
asscmbling of parts/components in sub-assem- 
blies, and main assemblies should be prepared 
and displayed at suitable locations, in the 
repair shops for reference by the repair crew, 
the Chargemen and the Foremen inspecting 
the work. 

(b) Printed Check Lists, listing items of 
check at stage inspections by supervisors, should 
be used. These should be recorded in the His¬ 
tory Book of the machine/asscinbly/sub-assem- 
bly etc. 

(c) Observations should be recorded after 
inspection of the machine/assemblies/sub-ass- 
cmblies at the time of overaul of machines and 
comparative study made with similar observa¬ 
tions made on inspection of the machine at 
the time of preceding overhaul. 

(d) Such record should be treated and main¬ 
tained by competent hands of the rank of 
‘Foi^cman/Assistant Foreman and should be 
continually reviewed by the engineer in charge. 

(e) Special notice be taken of repetitive type 
fircakdowns and premature wear on compo¬ 
nents indicated by analysis of information in the 
Inspection Sheets and corrective actions taken 
to reduce the incidence in future. 

(f) Cost of repairs should be evaluated and 
recorded after every repair/overhaul; and this 
should also be subjected to regular reviews at 
periodical intervals, from standpoint of 
economy. 



(g) Arrangements for testing of individual 
assemblies and sub-assemblies after repair and 
overhaul should be organised where the volume 
o£ work involved is heavy. 

(h) Tests and trials of repaired equipment 
should be assigned to a competent hand and 
all necessary adjustments in various systems of 
the machines properly made before the equip¬ 
ment is recommissioned on the job. 

(i) Only skilled, qualified and trained per¬ 
sons should be assigned the repair work. The 
unskilled labour should be employed for hand¬ 
ling work only. 

¥• SPARE PARTS 

INDENTING. 

57. Indents/Requisitions for procurement of 
spare parts should be prepared by experienced 
engineers who iire well acquainted with the 
technical design and construction features of 
the machines, their operation, maintenance and 
repair, 

58. Scaling of requirement should be based 
upon the record of consumption in the past, the 
history of performance of machine/s, the im¬ 
mediate requirements based on observations 
after inspection regarding wear and tear 
of the parts and components etc., and the per¬ 
iod of time—stage in the age of the machine; for 
which the spare parts would be required. 

59. For indents to be processed through 
DOS & D, a clear scrutiny be made of the ques¬ 
tionnaire in the Check List to make sure that 
all the information has been included/given 
properly in the prescribed indent form to avoid 
any back reference from the DGS &: D. 

PROCUREMENT 

60(a). To ensure timely availability of re¬ 
quired spare parts, forward planning should 
be done with due consideration to the lead 
time involved in procurement—the total time 
from the stage of framing of the requisition 
to the point of physical delivery of the spare 
parts in the stores. 

(b) Processing of requisitioiis/indents for 
procurement should be done at regular inter¬ 
vals of time—preferably on half-yearly basis. 

(c) In processing the indents/requiskions, de¬ 
tails of items and quantities on order and the 


stock position in respect of each, should be 
first checked up and accounted for and procure¬ 
ment action then taken for the balance items/ 
quantities. 

(d) For procurement against DGS & D Rate 
Contracts, proper evaluation should be made 
initially of the items that shall have to be im¬ 
ported by the supplier, so that delivery sche¬ 
dules can be suitably fixed and necessary ar¬ 
rangements made for obtaining the Actual 
Users’ Import Licence in case the import is not 
against the suppliers’ own licence, 

(e) For time bound programmes of construc¬ 
tion work, the project estimates should indi¬ 
cate the cost of spare parts which will be pur¬ 
chased in the service life of the machines 
thereon. 

(f) Annual budget estimates should be fram¬ 
ed for purchase of spare parts covering require¬ 
ments of the period corresponding to the lead 
time of procurement. 

RATE CONTRACTS 

61(a). The DGS & D may examine the .re«i- 
sons why the Rate Contract holders cannot stick 
to the delivery schedules, furnish price-lists of 
goods ordered against rate contracts and ex¬ 
pedite finalisation of rate contracts. 

(b) In verifying the competence of any firm 
in respect of rate contracts for indigenous items, 
a more meticulous check may be exercised in 
identifying tlic established facilities, technical 
know-how on part of the manufacturing con¬ 
cerns, the research, development and design set 
up available with them, and the goods being 
actually manufactured by them at the time of 
the new items of spare parts are planned for 
manufacture by them. 

(c) The DGS & D may consider to introduce 
a system of review of performance of rate con¬ 
tracts based on annual drawals. If the 
value of such drawls is below a certain 
expected minimum, the reasons for such per¬ 
formance may be gone into; and, if necessary, 
-continuance or otherwise of the rate contract 

in operation should be examined, in case the 
reasons indicate any serious drawbacks in the 
quality of goods, service of the rate contract 
holder etc., etc. 



(d) The consignee's copy of the invoice or 
despatch note should include the unit price 
and the total value against each item covered 
therein, 

INVENTORY CONTROL 

62(a). Each major user of equipment should 
establish a scientific inventory control system. 
A separate Cell should be created for effective 
implementation thereof. 

(b) Scale of consumption of items of spare 
parts other materials should be developed and 
established for guidance of the indenting de¬ 
partments. 

(c) For convenience of inter'dcpaitmeatal and 
intra-departmcntal coordination in matters re¬ 
lating to equipment and specially that relating 
to exchange- of information on availability of 
spare parts for different items of equipment, a 
codified list should be developed for classifying 
like items of equipment for preparation of in¬ 
ventories of spare parts atleast for high value 
items, 

SCALE OF PROVISION 

63(a). Based on the guide lines given in App¬ 
endix 8,7 a scale of provision (by value) of spare 
parts for given types, makes and categories of 
machines should be lined out taking into acc^ 
ount the intensity of use of equipment and the 
job severity factors. 

(b) Until such time there is larger population 
of indigenous equipment in the country and 
the imported equipment ages out to the point 
of its replacement by indigenous equipment, 
lilieral sanction of foreign exchange be issued 
for impoi ting maintenance and repair parts. 

OBSOLESCENCE 

64. In framing a value estimate for the total 
tost of spare parts for the service life of the 
equipment on the job, provision should be 
made upto 5-7% of the value ligure towards 
likely cost of obsolete/dead stock items of spare 
parts which may not find any use or resale ulti¬ 
mately. 

'Fhis provision should also be taken into 
account in evaluating the inventory holding 
costs for purposes of determining the issue rates, 
wherever this system is in use. 


REVIEW OF INVENTORY OF SPARE 
PARTS. 

65. Perpetual review of inventory of spare 
parts should be made a normal feature of the 
wo^^k with the stores organisation. Action to 
discard items which arc physically deteriorated 
and useless, and disposing of items which are 
surplus to the requirements, should be taken 
after such review. 

FOREIGN EXCHANGE 

66. Timely arrangements should be made 
by the sponsoring authorities for foreign ex¬ 
change allocations so that import of spare 
parts is not delayed on this account. 

I’hc users of equipment should ensure timely 
processing of import licence applications, com¬ 
pleting these in a satisfactory manner so as to 
avoid back references from the application 
processing authorities. 

67. Value limit for import of spare parts 
against emeigency licence should be increased 
from 0.1% to 1% of value of equipment. 

MANUALS/CATALOGUES OF SPARE 
PARTS. 

68(a). Care should be taken to have a master 
record of all spare parts catalogues at a central 
place for all makes and models of machines/ 
plant in use. Besides the central holdng, the 
spare parts catalogues should also be available 
with each Division/sub-Division in charge of 
the items of machines. 

(b) Arrangements should be made with the 
suppliers of equipnieiit/manufacturcrs to supply 
copies of bullet ins/service sheets indicating 
changes in part numbers or additions and 
alterations in the original parts catalogues 
in relation to particular makes and models of 
machines. Copies of manuals/catalogues should 
be complete and kept updated all the time. 

VL ACCOUNTING 

ITEMISED COSTS 

69(a), To simplify the procedure of account¬ 
ing, a list should be developed giving Code 
Numbers for the items of expenditure in rela¬ 
tion to ownership and operating costs of mach¬ 
ines. To develop such a list for the benefit 
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of those who are not already using the system, 
help should be taken from the management 
institutes in the country. 

(b) The items of expenditure should be 
properly identified so that accounting thereof 
helps directly in estimation of costs of future 
works, evaluating the actual costs for purposes 
of job control and subsequent estimation, and 
piovides necessary data and analysis relative 
to subject of ‘Equipment Economics*. 

COST EVALUATION. 

70(a). Grouping of items of expenditure 
should be so arranged that it facilitates, assess^ 
ment of the unit cost of work and a comparative 
study of the estimated cost and actual cost not 
only of the work as a whole, but of the indi¬ 
vidual items of cost also. 

(b) Figures of annual expenditure and cumu¬ 
lative expenditure (1) maintenance and repairs 
and ( 2 ) depreciation cost, for a machine/group 
of machines of the same make and model, 
should he readily available through accounts 
records. 

METHOD OF ACCOUNTING. 

71, With the exception of depreciation which 
should be accounted for as an item of owner- 
ship cost, all other elements of the cost of 
machines should be treated as operating costs 
or running and maintenance costs. 

72. Repair costs should be classified under 
one head only without making a distinction 
between field repairs/running repairs/minor 
repairs and major repairs. 

7.S. To gauge more accurately the costs of 
repairs to the machine, the machine should be 
broken up into systems/components—^power 
unit, clutch, transmission, final drive, crawler 
tracks, etc. The intensity of wear and tear on 
parts, in individual components/systems, can be 
sized up better by such analysis. y 

74. Depreciation costs should be accounted 
for annually based on ‘Declining Balance 
Method of Depreciation*. The life of equips 
ment for depreciation purposes should be fixed 
in number of years and the rate of depreci¬ 
ation should be selected commensurate 
with the pattern of work in one shift, two 
shifts, or three shifts per day. 


75(a). The item of ‘Spare Parts’ should l)e 
distinctly identified by a proper classification in 
a separate sub-head under head ‘Stock 
Suspense*. . 

Reserve limits for stocks should be defined on 
annual'basis at the beginning of each account¬ 
ing year. 

(b) For commeitial undertakings and public 
enterprises, spare parts should be classified 
under a separate head distinct from general 
stock items. 

76. There should be no arbitrary shifting 
of costs from items showing cost over-runs to 
items showing cost under-runs, to present ap¬ 
parent balance with ‘Control Estimate.' 

77. Arbitrary advance lump sum distribution 
of expenses, which tend to minimise account¬ 
ing efforts, bat distort current cost accounts 
by over writing the cost of items not yet used 
on works, or to reckon amount of expenditure 
on notional basis, should be avoided. 

78. Meticulous care should be taken to main¬ 
tain proper records in relation to costs, con¬ 
sumption of POL and materials and expenditure 
on labour. 

Preparation of the record and analysis of 
costs should be done by competent hands and 
in time. Delay in accounting for the cost at 
different levels, would always give a distorted 
picture hence, promptness should be ensured 
in accordance with a predetermined time-table, 

HIRE CHARGES. 

79. To safeguard against the burden of idle 
depreciation due to machines lying idle for 
certain periods without being given on rent, 
practice as iiidicatcd in C.’hapter 9 should be 
adopted to provide for the additional charges. 

80. There shfuild be uniformity in the basis 
of assessment of rental rates or hire charges of 
carthmoving machines and construction equip¬ 
ment. 

81. Straight-line Method of Depreciation 
should be adopted for calculating the hire 
charges,, No salvage value is to be considered 
in such cases. 
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82. To .safeguard against idle depreciation 
due to undcr-utili-sation of machines given 
on hire, basic minimum charges for defined 
periods of loan of equipment should be fixed. 

Vn. TRAINING 

83. Enrolment of trained operators and 
mechanics for operation, maintenance and re¬ 
pair of equipment, should be pre-arranged, so 
that the machines arc not assigned to unskilled 
hands or tho.se do not have to wait idle for 
want of skilled personnel. 

84. In-service-training programmes for train¬ 
ing of maintenance and repair crew should be 
organised. 

8.5. Uniformity should be introduced in the 
syllabi of training in all training establishments 
and institutions. 

Recruitment of trainees for operators and 
mechanics should be made from amongst the 
I.TJ. qualified personnel, or Diploma holders 
in Mechanical Engineering. 

86. A Governing Body be constituted, com¬ 
prised of representatives, one each from the 
Mining Sector, Irrigation and Power Sector, 
the rest of the users of equipment. Planning 
Commission, Directorate General of Employ, 
merit and Training (Ministry of Labour, Em- 
ployment and Rehabilitation) for formulating 
and directing the training programmes of the 
training establishments and institutions. 

87. In order to make the project/States au¬ 
thorities in the Irrigation and Power Sector 
partners with the CW8cPC/Ministry of Irri¬ 
gation and Power, in the matter of organising 
the training programmes, provision should he 
made in the project estimates from one-fourth 
of one per cent to one-half of one per cent, of 
the estimated cost of the project, for training 
purposes, 50% of this provision could be used 
for in service-training on the project and the 
balance could provide funds for contribution 
to the Technical Training Centres for training 
the sponsored nominees of the projects/States. 

88. The Training Centres should be manned 
by persons of the rank of Joint Directors and 
engineers, assisted further by skilled Foremen 
and Mechanics. 

89. The Equipment and facilities in the exist¬ 
ing Technical Training Centres of the CW & 


PC should be suitably remodelled so as to have 
equipment of more recent origin, the like of 
which is currently in use on projects. The 
method of training should be suitably reorient¬ 
ed by introducing short-term courses (of 3 
months' duration) for operators' training (Speci¬ 
alised Operator for individual categories of 
machines) and long-term courses (of 12-15 
months' duration) for training mechanics. 

90. The personnel supervising the operations 
of equipment should be suitably trained. The 
training of the executives should be such as to 
make them clearly understand the functions of 
planning, execution and review, in relation to 
specific positions held by them. The Fore¬ 
men, Chargemen, Supervisors and Overseers 
should also be similarly trained so that the 
‘How', and ‘Why' of a job can be clearly under¬ 
stood by them. 

91. Senior officers managing equipment oper¬ 
ations and utilisation shall be trained in net 
work techniques so that planning and schedub 
ing of construction programmes and operations 
and utilisation of equipment could be properly 
achieved. 

92. Supervisors and executive officers should 
be deputed by various organisations making 
intensive use of construction plant and equip¬ 
ment for training in “Construction Plant Plan¬ 
ning, Administration and Maintenance*' on 
major projects in the country. This training 
shall be on the same lines as was programmed in 
the past under the US AID Participants' Pro¬ 
gramme of training in U.S.A. 

For this purpose, about six major projects 
where the work is being performed efficiently 
(this will include irrigation and power projects, 
mining projects and road construction projects) 
should be identiHed from time to time and the 
list circulated to all major users of equipment 
(Central/State Government Departments, com¬ 
mercial undertakings and public enterprises 
etc.). 

03. The syllabi prescribed for Engineering 
Courses in the Technical Institutes and Uni¬ 
versities should additionally cover the follow¬ 
ing subjects:— 

a. Construction methods and techniques. 

b. Selection of equipment for given job 
applications. 



c. Planning pf equipment for better pro- 
duction and econpmy in end cost. 

d. Maintenance Engineering. 

e. Equipment Economics. 

Vm, STANDARDISATION 

94. The term “Standardisation"’ should be 
given the required amount of importance it 
deserves. The economy resulting from standard¬ 
isation should be properly evaluated not only 
relative to the selection of equipment for its 
first purchase, but also to all other aspects which 
get involved in management, operation and 
utilisation of machines. 

95. A clear policy about the makes and sizes 
of machines in different categories and makes 
of their power units should be laid down at 
the time of first bqlk purchase of equip¬ 
ment for the project in the event of procure¬ 
ment in stages. 

96. Bulk purchase of equipment of new makes 
should be resorted to only after (i) proper tests 
and trials are conducted initially on these mach¬ 
ines by importing a small number into the coun¬ 
try; and (ii) the technical modifications on the 
design and construction features that may be 
indicated by the tests, are properly carried out. 

IX. COORDINATION 

97. For proper management of construction 
plant and equipment working on a number 
of projects, in a State, in a sector, or in a given 
public enterprise, a central organisation/coor¬ 
dinating agency be established for pooling and 
controlling the resources and to collesct, com¬ 
pile and disseminate important information on 
equipment, with a view to promoting higher 
standard of efficiency and better utilisation. 

For this to be achieved, these coordinating 
agencies be actively associated with the func 
tions of, planning the overall requirement of 
construction plant and machinery; procurement 
of machinery; introducing inventory control 
methods; creating a proper record of census 
of machinery; history of performance; cost 
evaluation; norms and standards of production 
by equipment; consumption of materials; plan¬ 
ning for major repairs and reconditioning of 
equipment; transfer of machinery from one 
project to another within the organisation or 
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oiuside; es:ablishing liaison and coordination 
v.ith other coordinating agencies in different 
departments/scctors in the matter of record 
^ of performance of equipment; scale of consum¬ 
ption of parts, methods of work with machines, 
recruitment and training of operating and 
maintenance staff etc. 

98(a) A Standing Committee for Equipment 
Planning be constituted under the aegis of the 
Ministry of Irrigation and Power with represen¬ 
tatives of major users of construction plant and 
equipment in the country as members, to coor¬ 
dinate with Depaitments/Ministries concerned 
with important matters of common interest, 
such as import substitution, indigenous manu¬ 
facture of equipment and spare parts. Import 
Trade Control policy and procedures, procure¬ 
ment/purchase of equipment and spare parts, 
etc. 

The Committee shall function as an associate 
technical body for the Plant Planning Commi¬ 
ttees of major projects/sectors making large 
scale use of construction plant and equipment.- 


(b) For the function of plant planning, the 
Plant Planning Directorate of CW&PC will 
be represented on the Committee and will pro¬ 
vide the secretariat service, 

(<) For the function of data evaluation and 
cost evaluation etc., and for other matters of 
common interest to all users of equipment, the 
Coordination Cell of the CW & PC will pro¬ 
vide necessary assistance to the Committee. 

99. In the Irrigation and Power Sector, the 
States where the Central Mechanical Units have 
not been established, or where these are oper¬ 
ating as nucleus organisations, should take 
necessary., steps to establish fulfledged units at 
the earliest. 

100. In ordcj that the C-entral Mechnical 
Units perform the assigned functions in an 
effective manner, considering the amount of 
equipment woiking in individual States as at 
present (barring a few), the officer/s manning the 


The Committee shall review periodically, the 
performance data of equipment, norms and 
standards for life of equipment, maintenance 
and repair costs and other cost elements for 
study of Equipment Economics, and framing 
equipment replacement policies. 
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Central Mechanical Units in major States should 
be of the rank of **Chief Engineer”. The 
functional distribution of work would generally 
be on the pattern given in Appendix 12.5. 

101. To provide a proper forum for exchange 
of views on part of major users of equipment 
in various sectors, on important matters rela¬ 
ting to equipment selection, operation, main¬ 
tenance, utilisation, cost evaluation etc. Equip¬ 
ment Seminars should be organised on annual 
basis by the Equipment Planning Committee. 

X. DISPOSAL/REHABIUTATION OF 
SURPLUS EQUIPMENT AND SPARE 
PARTS 

102. Equipment should not be retained longer 
than necessary on projects/works. Advance 
planning should be made for rehabilitation/ 
disposal of surplus equipment. 

103. The Central Coordinating Agency for 
a State in a sector, or in an Undertaking, 
should be assigned the work of rehabilitation/ 
disposal of surplus equipment. Prior clearance 
should be taken from this Coordinating Agency 
regarding non-availability of the required items 
before these are purchased from the open 
market. 

XL IMPORT SUBSTITUTION 

EQUIPMENT. 

104. The manufacturers should augment the 
manufacturing programmes under execution 
or projected to be executed, so that imports 
of the machines covered by the programme do 
not become inevitable. 

105. To give an impetus to import substitu¬ 
tion, timely forecast of requirements of equip¬ 
ment by the needy users in the country is neces¬ 
sary. They should help the equipment manu¬ 
facturers by placing their indents of equipment 
on them at least 12 to 18 months in advance 
of the actual requirement on the job. 

106. In relation to inevitable imports of 
equipment resulting from imbalance between 
demand and supply, specially when emergent/ 
urgent requirements of equipment arise, it 
should be the policy to import equipment 
which is similar or identical to the equipment 
being manufactured in the country. This 
will help at least in conserving a part of the 


foreign exchange required to import subse¬ 
quently the spare parts etc., for maintenance 
and repair of equipment. 

107(a) The manufacturers and the users of^ 
equipment should co-ordinate with each other 
in enhancing the scope of manufacture, by 
identifying additional items of machines for 
which the generated potential of demand is 
substantial. 

(b) The Standing Committee on Equipment 
Planning (defined at 99(a)—Coordination) 
should be the liaison agency for all major users 
of equipment and the manufacturers for mark¬ 
et survey to determine the potential of require¬ 
ment of new items of machines. 

SPARE PARTS. 

108, To promote import substitution in res¬ 
pect of spare parts, the Co-ordinating Agencies 
in various Sectors/with various organisations, 
should work together in identifying the parti¬ 
cular items which do not involve complex pro¬ 
cesses of production—technically or metallurgy- 
wise and for which the potential of requirement 
is substantial for economy in production costs. 

109. Until such time a major portion of the 
available imported equipment in use in the 
country is discarded from operational activity, 
annual sanctions of foreign exchange for im¬ 
port of spare parts for equipment should be 
sustained at adequate level. 

110(a) The DG^TD, the DGS Sc D and the 
Coordination Cell in CW & PC should work 
together in identifying the manufacturers who 
would undertake the manufacture of defined 
items of spare parts identified for import subs¬ 
titution. 

(b) Similar effort should be made by the 
major users of equipment and their Central 
Coordinating Agencies to which they are affi¬ 
liated. 

111(a) While planning the manufacture of 
spare parts on private firms, a clear evaluation 
be done of the resources, facilities, technical 
know-how and the experience on their part so 
that the resultant product is of standard quali¬ 
ty acceptable to all. 

(b) Even if in some cases, working drawings 
and specifications of the items to he manu¬ 
factured are to be obtained from the primary 



manufacturers abroad on payment, this should 
be arranged, provided the potential of require¬ 
ment is large enough to warrant such payment. 

INDIGENOUS MANUFACTURE—EQUIP¬ 

MENT. 

112. Unless the items of equipment selected 
for manufacture are those, which have been 
previously in use in the country and whose 
performance has been found to be satis¬ 
factory, a prototype should be imported for 
rigorous tests and trials for technically evalua¬ 
ting its standard of performance before it is 
accepted for manufacture in the country. Such 
selection of equipment for indigenous manu¬ 
facture may be done in association with the 
Standing Committee for Equipment Planning. 

113. For optimum utilisation of equipment 
within the very first two years of its commission¬ 
ing on the job, adequate supply of spare parts 
should be ensured by the indigenous manu¬ 
facturers. Since this will also involve imported 
items of spare parts, restrictions on the import 
of such parts for initial supply with the mach¬ 
ines should be relaxed as far as possible, un¬ 
less the indigenous sources are clearly identified 
to have been properly established and in pro¬ 
duction by the manufacturers or by the ancil¬ 
lary industry. 

INDIGENOUS MANUFACTURE-^PARE 
PARTS. 

114. The spare parts catalogues should clearly 
identify either the imported items or indigen¬ 
ous items to facilitate expeditious processing of 
indents/orders for spare parts. 

115. The service organisations of the manu¬ 
facturers should develop a system of collection 
of information from the users of their equip¬ 
ment regarding scale of consumption of atleast 
high value items of spare parts, commensurate 
with the size of fleet of equipment in operation 
at individual locations to afford guidance in 
sizing up the indents of spare parts on forward 
planning basis in a more precise manner. 

AFTER-SALES SERVICE. 

116. The manufacturers of equipment, 
through their service organisations, should 
organise dispensing of spare parts on stock 
and sale^ basis. This alone will help in re¬ 
ducing the size of the inventory of spare parts 


for indigenous equipment with individual users 
and thereby curtail the amount of investment 
blocked up in slow moving items in the 
inventory. 

They should establish a scientific inventoiy 
control system for sizing up the inventory of 
spare parts for stocking purposes. 

117. The service organisations of the equip¬ 
ment manufacturers should be properly develop¬ 
ed to help the users of equipment to sort out 
their problems with respect to operation and 
utilisation of equipment. 

RESEARCH AND DEVELOPMENT. 

118. The manufacturers should evolve an 
effective system foi ‘feed-back' of information 
relating to performance of equipment, assem¬ 
blies, sub-assemblies, components and parts. 
They should establish close liaison between the 
service organisation and production department 
through the Research and Development 
Section. 

119. The research and development organi¬ 
sation of the manufacturers of indigenous equip¬ 
ment, besides making research for improvements 
in the design/system of the machines based on 
experience of the equipment users in the field, 
should also make a continuous advancement 
in the technical front to make the machines 
more productive at lesser maintenance and 
repair costs. 

XIL MANAGEMENT 

ORGANISATION. 

120. Management of operation, maintenance 
and utilisation of equipment should be so or¬ 
ganised that the planning and execution of work 
is a smooth and coordinated process for effective 
control on production and economy in cost. 
The organisation should be well-knit for a 
coordinated effort and frictionless working 
amongst all levels of management on the job, 

12L For proper management, operation and 
utilisation of equipment, the functional con¬ 
trol oh operatioji, servicing, repair etc., of 
equipment shall be assigned to one suitable 
organisation only on unitary control basis, 
under an Equipment Manager. 
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122* An efficient maintenance materials 
inanageincnt organisation should form a vital 
part in the whole organisation so that equip- 
nicnt is not laid off in absence of some vital 
supply of parts etc. 

Ihe size of the organisation and the 
type of administrative control (defining the 
line of heirarchy) shall be determined by the size 
of the fleet of equipment value-wise. 

124. For functional control o^" large-sized 
fleets of ccpiipmeiit concentrated at single loca¬ 
tions, the distribution of work will be so made 
that speciali?^ation and economy in investment 
costs can be achieved basides ensuring least ex¬ 
penditure in repairs and better quality of re¬ 
pair and inaiiucnance work. 

IMPROVEMENT METHODS. 

125. For evolving methods of improvement ia 
operation, utilisation and productivity of mach¬ 
ines, a separate Ckll for carrying out ‘Time 
and Methods’ studies should be orgainsed by 
every large scale user of equipment well in 
advance. 

126. For proper planning and scheduling of 
works, use of ‘CPM’ and 'PERT’ which make 
the modern methods of planning, should be 
extensively made. 


127* The progress reporting system should be 
so laid down that review of performance is 
made for introducing improvements in opera¬ 
tions and achieving cost effectiveness. 

INCENTIVES. 

128. Suitable incentive schemes be introduced 
for increase in production simultaneously en¬ 
suring the proper upkeep, maintenance and re¬ 
pair of equipment on sustained basis. The 
benefits of the incentive schemes should cover 
and accrue to every person who is a member 
of the team, contributing increments in produc¬ 
tion and safe, continuous and economic working 
of equipment. 

129. Where the job is of large magnitude en¬ 
tailing employment of large fleet of equipment 
and heavy investment, use of coiiiputors/elec- 
troiiic data processing equipment should be 
considered. 

To broaden the perspective and keep abreast 
with the latest trends in respect of construction 
jobs, plant and machinery in use, improved 
techniques of maintenance and operation in ad¬ 
vanced countries, a joint team consisting of 
senior engineer-managers from the Irrigation 
and Power Sector, Mining Sector, principal 
manufacturers, should be sent abroad periodi¬ 
cally* 



addenda to the summary of recommendations 


ADD the following after “.2000 hrs. work'' 

in Recommendation No. 30, page 16:— 

‘‘in case of indigenous filters. For im¬ 
ported filters, the supply should corres¬ 
pond to 2 years’ operation of machines— 
roughly 4000 hrs.’' 

INSERT between recommendation No. 55 and 
56(a) at page 19, under IV ‘REPAIRS’: 

“Unit replacement or component assem¬ 
bly exchange system should be widely ado¬ 
pted to reduce down-time of equipment 
under repairs. 


Repairs of iinits/assemblies removed from the 
machines should be expeditiously done 
in workshops, so that these are available 
as standby units.” 

ADD the following as a separate recommen¬ 
dation at page 27, after Recommendation 
No, 93, under VII ‘TRAINING’: 

“Suppliers of equipment should arrange to im¬ 
part training in operation and mainten¬ 
ance of the equipment supplied by them 
to the staff at various levels at the pro¬ 
jects. This should make a requisite sti¬ 
pulation in the Purchase Order.” 
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Gist of some important Norms & Standards recommended as guidelines. 


1. Annual Schedule for Equipment Utilisation 


No, of shift 5 in opcrsition 

Total avail¬ 
able time 
in hrs. 

Availabi¬ 
lity factor 

Actual 
available 
time in hrs. 
2X3 

Average 

No. of days/ 
yrs. (8 mon¬ 
ths) 

Schedule 
per yr. in 
hrs. 4x5 

Average 

utilisation 

factor 

Average 
Utilisation 
per year in 
hr. 6X7 

1 

2 

3 

4 

5 

6 

7 

8 

One Shift , 

8 

0.9 

7.0 

200 

1400 

0.85 

1200 

Two Shifts . 

16 

0.8 

12.5 

200 

2500 

0.80 

2000 

Three Shifts 

24 

0.7 

16.5 

200 

3300 

0.75 

2500 


Range of Schedule kours^ depending on the ivorking days (150 days 250 days) available in a year. 


Single Shift 
Double Shift 
Three Shifts 


1000 to 1700 hrs. 
1800 to 2800 hrs. 
2400 to 3600 hrs* 


2. Equipment Life & Depreciation!. 

See Appendix 8.4. 

3* Stand-by equipment and component. 

Operating Conditions Stand by equipment as a percentage of Stand by components as a percentage 

the actual Nos. of equipment required, of the total cost of equipment. 

a. Single Shift .... 10 5 

b. Double Shift ... 15 7 

c. Three Shifts .... 25 10 


4. Repair Shops. 

(a) Field Repair Shop 

The scale of provision for floor space may be 
generally estimated at 50 to 60 sq.ft, per machine 
(where the size of the machine is small), and 
100 to 120 sq.ft, per machine (in respect of 
heavy earthmoving machinery items). 

An equal uncovered floor area with concrete 
floor, is also additionally required to be provi¬ 
ded in the field repair shop. 

(b) Main repair Shop 

The scale of provision for covered floor area 
would be estimated at 150 to 180 sq. ft. per 
machine for a total No. of machines to be ser¬ 
viced in the shop. The uncovered hard surface 


floor space in this case may be to 3 times 
the area of the covered floor space set aside for 
the machine. 

The cost of the covered and uncovered floor 
space and the sheds to be provided for the field 
and main repair shops may be estimated at 
1.5% to 2% of the total cost of Equipment to 
be serviced in the Shops. 

5. Repair Personnel. 

The provision of skilled men for mainten¬ 
ance and repairs may be at the rates of *3' men 
for every *4* machines for single shift work; *2* 
men for every ‘3’ machines for two shifs’ work; 
and *5' men for every ‘2’ machines in 3 shifts’ 
work. 
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The skilled men would include persons in 
the categories of:— 

(1) Mechanics—Senior or Junior; 

(2) Fitters; 

(3) Electricians; and 

(4) Oilers and Greasers, 


mensurate with the particular items of work, 
a team would be assigned to carry out. Adjust¬ 
ments regarding number of persons to be placed 
in the team would have to be done from within 
the overall provision. 

6. Shop Equipment Tools. 


These figures are for guidance purpose only. 
The actual requirement would, however, de¬ 
pend largely on the type of organisation created 
for maintenance and repairs of machines and 
the provisions made by way of standby com¬ 
ponents and equipment etc. 

Requirement of personnel for supervision, 
which would include Foreman, Assistant Fore¬ 
man, Chargenian etc., would be of the order of 
about 10% of the strength of repair and main¬ 
tenance personnel. 

T he provision of unskilled persons for such 
jobs may be estimated at 10% of the skilled 
hands provided in the shops. 

For emergency repairs an extra provision to 
the extent of 10% may be made requirement of 
staff. 

Normally, the requirement of personnel for 
preventive maintenance work would be com¬ 


A provision of 4 to 6% of the cost of equip¬ 
ment should be made for the purchase and ins¬ 
tallation of shop equipment and tools. 

7. Repair Provision. 

Sec Appendices 8.4, 8.8 and 8.9 for evaluating 
spare part provisions. The labour charges could 
he estimated at 10% to 15% of the cost of 
spare parts. 

8. Provisioning of Spare Parts. 

The planning for procurements of spare parts 
should be done on the basis of two years' 
requirements in case of imported items and one 
year for indigenous items. The initial spare 
parts purchased with the machine should be 
allowed upto 20% in the case of imported 
machines of certain types, if put to 3 shifts 
use. Initial spare parts should be arranged 
to an extent of 10% even with indigenous 
equipment. 



CHAPTER 1 


APPRAISAL OF THE CONSTRUCTION PLANT AND EQUIPMENT 

IN THE COUNTRY 


In the past two decades, the construction 
industry has made rapid strides towards 
mechanisation. There has been rapid tech¬ 
nological progress in equipment development 
to meet the requirements of increasingly 
large and complex construction projects. 
Simultaneously, with the advance in techno¬ 
logy in other industries engaged on produc¬ 
tion of minerals and metals etc., the need for 
higher production at internationally compe¬ 
titive prices has also led to automation/ 
mechanisation. All this necessitates subs¬ 
tantial investment in capital plant and machi 
nery. 

The expanding range of required skills neces¬ 
sary for the success of mechanised operations 
and automation and the need for economy 
in the end cost of products produced by the 
equipment have been the foremost problems 
facing the management. 

The magnitude of the problems involved 
has substantially increased commensurate 
with the increase in population and variety 
of equipment in the country. In order 
to identify the problems precisely in relation 
to equipment in use on different operational 
activities, it would be necessary to start with 
an appraisal of the construction plant and 
equipment in the country and the level of 
investments made towards cost thereof, A 
review of the character of this collection and 
identification of the individual units would 
help determine the precise nature of problems. 
Accordingly, it may be only logical to start 
with the background and history of growth 
of equipment population in the country. 

1.1. Background and History 

The history of the construction plant and 
equipment in India could be easily divided 
into the preindependence period which re¬ 


flected a very slow process of mechanisation 
and the period of rapid growth of this pro 
cess thereafter, 

1.1.1 Preindependence Period 

The evolution of construction plant and 
equipment is just another product of 
the attempts of man to be a master of his 
environment and to shape it to his maxi¬ 
mum benefits. Mechanised development in 
industry, communication, construction and 
agriculture has inevitably meant, advances 
in economic growth. All these dependent 
on moving the earth and mineral deposits 
from the surface of earth or below it and 
quite often from underneath the water in the 
rivers and in the ocean. The abundant resour¬ 
ces in India though providing rich reserves of 
economic value, remained unexploited practi¬ 
cally in the pre-indpcndence days. What¬ 
ever exploitation was done remained at 
a slow pace. When planning com¬ 
menced in proper earnest in thi direc¬ 
tion, it was necessary to obtain help from 
outside sources in the shape of equipmetit, 
services of professionals and engineering spec- 
cialists and other expert personnel which were 
not available domestically. All the same, 
import of such man power, finances and 
the required items of equipment into the 
country was done in a discreet and restricted 
manner and dependence waS' maintained on 
the country’s own man power. 

The country thus had only a few 
of the construction and mining equipment 
etc., in the pre-independence period. Specimens 
of exploratory equipment, handling equip¬ 
ment, excavation equipment, etc., etc., as then 
brought to India are still available in remote 
corners of the country to give a reminiscence 
of the past. 

Organisation and means to undertake large 
scale activities related to construction of dams 
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for water resources and land reclamation etc., 
etc., were developed in a co-ordinated manner 
over an extended period after independence. 
Inspite of the restraint .sounded by the finan¬ 
cial resources, which no doubt, did put a curb 
on such activities, to some extent and for some 
time, it has been possible to implement various 
schemes that were both technically and eco^ 
nomically feasible. The clement of time, how¬ 
ever, being most important for the overall 
economic growth of the country, for which 
the rich reserves and resources were to play 
a very vital role (being essential to electrifica¬ 
tion and industrialisation, agricultural pro¬ 
duction, land reforms, mining production and 
communications, etc.), the colossal man power 
available in the country has had to be utilised 
judiciously only on such jobs as did not afford 
physical limitations for manual labour and 
recourse was taken to mechanisation in various 
other fields with a view to augmenting the 
pace of development of resources and other 
allied activities incidental to these fields. 

1-1.2 Post-Independence Period 

In the post-independence period, the 
native skill soon developed to a degree of spe¬ 
cialisation in various fields to augment the 
development resources. In the process, how¬ 
ever, certain limitations had to be faced in 
the matter of selective choice of equipment 
and tools to achieve the progress in develop¬ 
ment in various fields. The items of equip¬ 
ment—referred to as tools, as imported ini¬ 
tially or acquired through Defence surplu.sses 
from various Depots in the country after the 
2nd World War, did not facilitate the best 
choice of equipment relative to the works 
where these were to be employed, 

1.1.8 Present Situation 

Even subsequently, as is generally true of 
growing economy in a developing country, 
the scanty foreign exchange resources of the 
country necessitated import of equipment 
from limited sources abroad which fur¬ 
nished loans/crcdits/aid for development of 
the country. Gradually, however, with 
partial improvement in the country's own 
resources and better position on the economic 
front through somewhat growing foreign ex¬ 
change reserves, selective choice of equipment 
could be made to some extent. As of present. 


the country has come to a pass where, with 
the progressive development of indigenous 
manufacture of such equipment in the coun¬ 
try, and a far better position on the economic 
front vis-a-vis foreign exchange resources, it 
has been possible to make judicious selection 
of equipment for different operations in varb 
ous fields based on proper exercise of plant 
planning and economy in the end cost of pro¬ 
ducts. 

1.1.4 Trends in equipment design and applica¬ 
tions 

The benefits which have accrued to vari¬ 
ous programmes on which intensive use of 
equipment has been made, from research and 
development of equipment, have been sub¬ 
stantial. Some of the more significant deve¬ 
lopments include: 

(1) substantial increase in available capa¬ 
city, particularly in earthmoving units 
and installed plants and other mining 
equipment; 

(2) greatly increased use of pneumatic 
tyred equipment; 

(8) introduction of automatic controls for 
improving matching performance and 
minimising operator fatigue and pos¬ 
sible human errors; 

(4) greater portability of some items of 
equipment like mixing plants and other 
major units; 

(5) multifunctioning machines which per¬ 
form several jobs in a single pass— 
mainly in relation to road construction; 

(6) deduction in base weight of hauling 
unitsi, whereby payloads can be in¬ 
creased. 

Such developments in basic equipment de¬ 
signs have resulted from the development of 
basic equipment components. 

Even though the development in equip¬ 
ment designs and applications abroad have 
been very remarkable, for various reasons, the 
selection of equipment for application in diffe¬ 
rent fields of work in the country has had 
to be made in a restricted manner mainly 
in view of the gradually developing experi¬ 
ence and skill in the use of sophisticated equip¬ 
ment or modern machines; the slow pace of 
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cieveiopinent of production in difl^eiciu fields 
where exploration and exploitation still finds 
a fair amount of overlap and finally due to 
the scanty reserves of foreign exchange which 
could be spared for investiinent in procuring 
a comparatively smaller number of imported 
machines for distribution over a large num¬ 
ber of projeets where the work had to be 
done simultaneously. Another reason for 
not using the largest of the machines avail¬ 
able abroad on similar jobs in India, is tiie 
possibility of some of the costly sophisticated 
machines being rendered idle for long periods 
of time in absence of some of the minor parts 
which have had necessarily to be imported 
from the country of origin of equipment, thus 
resulting in possible blockade of investment 
unproductively. On all considerations, there 
has been a judieious selection of the size and 
type of equipment for given job conditions, 
piogranimes and applications in various fields 
in the country. 

The new projects that are now being plann¬ 
ed—whether in the Irrigation and Power Sec¬ 
tor in the mining sector, are meticulously 
designed for maximum economy in end cost 
of products to be produced by the machines; 
and it is being attempted to introduce the 
large sized machines of modern designs and 
high degree of sophistication. Yet, the ulti¬ 
mate salvation from engineering economy 
stand point, would lie in ready availability 
of such equipment in the future from indi¬ 
genous sources. No wonder, at present even 
with the most modern machines in use in the 
country in dilferent fields, the cost of the mar¬ 
ketable products cannot stand easy competi¬ 
tion with other producers of same commodities 
abroad. The comparatively lower labour 
costs in the country all the same partially 
compensate for such a handicap and still 
make certain marketable products fairly 
competitive in the world market. 

1.2 Population of equipment 

Stock taking of the equipment, as now 
available in the country, has been done by 
the Committee by requesting the users of 
equipment in various sectors to render the 
necessary information. 

The principal users owning the equipment 
are identified as under: 


]. Irrigation and Power Projects—cons¬ 
truction of Dams, barrages, canals, 
hydro-clectric Schemes, Thermal 
Power Plants, etc. 

2- Mining Industiy—including Iron Ore 
Mines, Coal Mines. 

3. Minerals and Metals. 

4. Road Building. 

5. Land Reclamation and Agriculture. 

6. Port Development; and 

7. Industry in general (Material handl¬ 
ing and processing equipment). 

1.2.1 Informalion Rendered by I he Users 

riie infonnation as rendered by the users 
ol c(piipnicnt in the country has been ab¬ 
stracted and placed at Appendix 1.1. 

Based on tlie information given by the users, 
equipment worth Rs. 3000 million approxi¬ 
mately is available in the country in various 
fields of application in different sectors. The 
figure indicates the actual purchase cost. By 
number, the census shows the figures at 
UiOOO pieces approximately in major calc 
gorics. 

Due to inadequate record keeping by the 
users, as brought out later in the report, the 
information given with respect to value and 
numbei of machines may not be exact and 
one could expect substantial deficiencies and 
discrcpaiicies. The Committee would, thcic- 
forc, like to qualify the accuracy of the infor¬ 
mation by the insufficiency to the extent and 
the manner in which this has been furnished 
by the users. 

1.2.2 Information as Rendered by Dealers 

An attempt was also made by the Committee 
to secure information from the accredited 
agents/dislributors of foreign principals in 
India, dealers and suppliers of equipment and 
other established importers of equipment, so 
that this could be compared with the statis¬ 
tical information obtained from the users and 
discrepancies located to the extent possible, 
in respect of the total figures and value of 
equipment available in the country. The 
information as rendered by the dealers is at 
Appendix 1.2. 
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in the past varying figures of value of such 
equipment have been given by the dealers, 
tanging from Rs. 2500 million to Rs. 4000 
million. Even now, one single organisation 
.Tractor and Earthmoving and Const ruc¬ 
tion Equipment Distributors’ Association, 
which represenis 14 principal equipment 
dealers in the country, have reported that the 
c.i.f. value of the equipment available in the 
iOLUitry is Rs, 3600 million. 

1,2.3 Reasons for variation in Figures of 
Population as supplied by Users and as 
Rendered by the Dealers, 

The difiercnce in the two figures of value 
of equipment available in the country—one 
based on the information given by the users 
of equipment and the other as reported by the 
suppliers/dealers of equipment based on 
the supplies made by them in the past 15 to 
20 years, is mainly due to the following 
Kason.s;— 

1.2.3.1 Effect of devaluation 

The suppliers have taken into account the 
effect of devaluation on the sale price of the 
machines supplied in the country prior to 
the devaluation of the Indian Rupee, whereas 
the users of equipment have not taken this 
into account in the figures of purchase value 
of machines reported to be available. If 
the comparison is to be made on 'present 
worth” basis, the difference will be narrowed 
ilown. 

1.2.3.2 Informaiion not received from a part of 
the users, 

I he figure of value of equipment as report¬ 
ed to be a\adable with the users is based 
on the relurns filed by particular users only. 
It is likely that similar equipment,—specially in 
the class of material handling equipment like 
Cianes etc., would also be available in the pri¬ 
vate sector—industrial concerns. The difference 
in value may partially be accounted for by 
such equipment not included in the compila¬ 
tion. 

1 2.3.3 Part of equipnmit out of circulation 

Some of the machines or equipment othci 
wise accounted for in the total value of equip 
ment supplied by the dealers, may be out of 
(irculation, being no longer in use and there 
fore extinct. The users at their end may not 
hive reported such items to be on their lists of 


available equipment. The value of such 
extinct equipment may have, therefore, to 
be discounted from the total value figures re¬ 
ported by the suppliers/dealers. 

1.2.4 Assessment by the Committee 

Based on a general assessment of the infor¬ 
mation received from the users of equipment 
and the suppliers/dealers of equipment in 
the country, the value of construction plant 
and equipment in use in the country and its 
population at the end of 1970, may be approxi¬ 
mately reckoned at Rs. 3500 million and 
20,000 numbers, respectively. The Com¬ 
mittee considers that for future reference, 
only these figures be reckoned with. 

1.2.5 The Value of Equipment added year 
after year 

J he value of equipment added year after 
year, as compiled from the data received is at 
Appendix 1.1 L 

J.2.6 Value of new equipment added in 
5 Years' Period from 1956-1970 


S.No. Period Value of 

equipment 
added (Rupe¬ 
es in lakhs) 


1. 1956-1960 3600 

2. 1961-1965 10000 

3. 1966^1970 13000 


It may be seen that major additions of 
equipment have been made in the last de¬ 
cade during the years 1961 to 1970. The 
additions during this period were almost 80% 
of the total. 

From the year 1963 onwards, equipment worth 
over Rs. 20 crores has been added each year 
upto the year 1970—in some years, the figures 
have touched Rs. 24 crores to Rs. 37 crorcs 
annually. For the nine years from 1960 
to 1969, the average number of machines 
added annually was over 1100. 

Prior to the year 1956, the additions were loss 
than Rs. 100 lakhs a year, except during the 
years 1953 and 1955 when these were of the 
order of Rs, 207 lakhs and Rs. 146 lakhs 
approximately. 


The figures are as follows:— 
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i.3 Sector-wise Distribution of Equipment 

I'hc census of equipment reveals that the 
major owners of equipment in the country 
arc the Government/Public Sector Depart¬ 
ments. It was, therefore, considered desirable 
to evaluate the distribution of eejuipment in 
different sectors i.e., various Goverament De¬ 


partments and agencies and the private sector. 


The distribution in various sectors is de¬ 
tailed in Appendices 1.3 to 1.7, the value and 
number of the equipment in use with different 
sectors being: 


S. No. Sector 

Appendix No, Available 

Value in Rs. lakhs 

equipment 

Numbers. 

1. 

State Government Departments (including I&P) * . « 

1.3 

13271.38 

7542 

2. 

Gmtral Government Departments (including I&P) • • 

1.4 

4455.72 

3788 

3. 

Goverament bodies/Corporations/Public Sector Undertakings - 

1.5 

8778.73 

2897 

4. 

Private bodies 

1,6 

2651.79 

1438 

5. 

I&P Sector alone 

1.7 

13924,85 

7474 


In terms of value of equipment in use in 
particular sectors, the Irrigation and Power 
Sector is the largest single Sector having about 
35% of the equipment available in the coun¬ 
try. Moreover, timewise also this Sector has 
had the maximum experience in the use of 
heavy construction plant and eejuipment. 
Large scale mechanisation of construction 
work on multipurpose projects, Hydro-Elec¬ 
tric Schemes and Irrigation Projects, com¬ 
menced immediately after independence. This 
sector has largely helped in training the 
man power on such equipment and such train¬ 
ed hands have been deployed on machines iii 
various other Sectors, where use of such equip¬ 
ment started from the mid-SO's. 

1.1, Categories and Makes of Equipment 

The broad categories of items of construc¬ 
tion plant and equipment in use in the coun- 
tr) are as follows:—> 

1. Exploratory equipment. 

2. Power Generation equipment. 

3. Earthmoving equipment. 

4. Tunnelling equipment. 

5. Quarrying equipment. 

{). Crushing, Screening and Processing 
Plants. 

7. Concreting equipment. 

B. Road Building Equipment. 


9. Transport k Material handling equip¬ 
ment. 

10. Compressed air equipment. 

11. Miscellaneous equipment. 

The equipment in use includes, besides 
items of Indian origin, the machines imported 
mainly from the following countries: U.S.A., 
IJ.K,, West European Countries, East Euro¬ 
pean Countries, Russia, Japan, Canada, Aus¬ 
tralia, Sweden, Belgium etc. A majority of the 
imported equipment, however, is of U.S. ori¬ 
gin. 

1.5 Assortment of Makes and Models of 
Equipment 

The equipment as now available in the 
country represents a galaxy of assorted makes 
of machines of different origins and a large 
assortment of the categories thereof. While 
the reasons for such a position being allowed 
to arise are being discussed in the later por¬ 
tion of this Chapter, the point regarding mul¬ 
tiplicity of makes in each category of equip¬ 
ment is being illustrated in what follows. 

1.5.1 Multiplicity of Makes of Each Category 

For this purpose, the Committee have taken 
up only the principal categories listed hete- 
after, which account for over 85% of the value 
of the total equipment. 




1.5.1.1 Power Shovels and Cranes (including 
Draglines j Buckelwkeel Excavators^ 
Mucking Machines and Dredgers, etc, 

rhe principal makes of these machines in 
use in the country are as follows:— 

American, Austin-Western, Brisco, Bucyrus 
Erie, Clyde, Coles, Demag, Drottskid, Eimeo, 
Federal, Fowler, Goodman, luteinational Har¬ 
vester, Hind Marion, Jones, Lima, Link Bell 
Speeder, Lorain, Manitowac, Marion, North- 
West, Osgood, P&H, Polish, Priesman, Quick¬ 
way, Ransom k Rapier, Rumanian, Russian, 
RustomBucyrus, Skoda, Super, Tata P&H, 
Unikop, Washington. Besides these 35 de¬ 
fined makes of niachin<*s in this category, there 
is still a larger variety of makes, specially in 
respect of Cranes, which arc of German, 
French, Polish and British origin. 

Of recent times, however, the population 
of machines in this category, of Indian origin 
has been substantially increasing. Nearly 
700 machines of Indian origin have been put 
to use in the country in the past decade. These 
are chiefly in the class of Power Shovels, 
Draglines, Cranes, etc. 

It may not be necessary to give further 
details about the size of the machines in use 
which vary in relation to Excavators from 
3/8Lh cu. yd, bucket capacity to 35 cu, yds. 
bucket capacity machines. The combina¬ 
tion of sizes and makes would illustrate the 
complexity of the combination of machines 
to be properly looked after. 

The largest population of maduncs in this 
category is that of P&rH/Tata P^H Make. 

L5.L2 Tractors and front end loaders—Crawler 
mounted and loheeled 

The principal makes of these machines in 
use in the country are as follows:— 

AlUsehalmcr, Catepillar, Dutra (Hunga¬ 
rian), Eimeo, Euclid, Fiat, Fowler Marshal, 
International-Harvester, Hanomag, Komatsu, 
Michigan, Oliver Cletrac, Richard Conti¬ 
nental, Russian, Tigar, Track Marshal, Yugos¬ 
lavian. 

Besides the large number of makes of 
Tractors as above, it is noteworthy that in 
most of the popular makes, there are 6 to 8 
models of each make in use in the country. 

Phis is mainly true of Allischalmer, Caterpillar 


and International Harvester Make Tractors 
of U.S. origin, and Komatsu make Tractors of 
Japanese origin. 

The population of Tractors as an item of 
construction plant and equipment (Heavy 
Earthmoving Machines) singly accounts for 
about ] /3rd of the total population of mach¬ 
ines of all categories in the country (exclud¬ 
ing the item of Air-compressors). In addition, 
tile large number of Agricultural Tractors 
(Wheeled), in use in the country, have been 
excluded from consideration in this case. 

The largest population of machines in this 
category is that of “Caterpillar'' Make, 

1.5.1.3 Dumpers (Ojjdhe-Elighway type) 

I hc makes of Dumpers in use in the coun- 
try arc as follows:— 

Avcliiig-Barford, Balmer-Lawrie, Cater- 
pillar/Caterpillar-Athey, Euclid, Foden Inter- 
nation-Harvcstei, Koehiing, LcTounieau, Lc 
Tourneau-Westinghouse, Leyland, Mack, 
Mogurt, Muirhill, Perlini, Reo, Russian, 
Scammel, Sudwexke, Sterling, Tatra, Terra- 
cobra, Terex, Titaiio, WABCO. 

In addition to the 24 makes of Dumpers in 
the OFF THE-HIGHWAY-TYPE', as indi¬ 
cated above, the equipment owners have added 
large fleets of Tata Dumpers, Bedford Dum¬ 
pers, Leyland Dumpers, all of indigenous make. 
These are generally for ‘Highway' applica¬ 
tion; but with properly maintained haulroads, 
must of the conUaciors and mineowners have 
taken to the use of such Dumpers for *Off-the- 
Highway' application. 

During the last fl\’e years, the indigenous 
manufacture of Dumpers has tried to catch 
up well to meet the requirements of the users 
in different sectors. ‘WABCO' Dumpers and 
‘Terex' Dumpers (in lieu of the old Euclid 
Dumpers), have started being produced in 
the country. 

The largest population of Dumpers in the 
country is that of ‘Euclid' make. 

As in the case of the previous two cate¬ 
gories of equipment, in case of Dumpers also, 
the range by weight of payload capacity of 
the Dumpers is very wide—it covers 7-T pay- 
load capacity to 72-T payload capacity. 
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1.5.1.4 Scrapers {motorised and towed) 

The principal makes of equipment in this 
category of equipment in the country are 
as follows:— 

Allischalnicr, Birtley, Blowknox, Carryall, 
Caterpillar^ Euclid, Hindustan, International 
Harvester, LaPlant-Choate, LeTourneau 
Wcstiiighouse, Onion, Russian. Terracobra, 
Wooldrige, WABCO. 

Size-wise, the range covered is 7 cic yds. to 
24 cu. yds. struck capacity. 

In respect of Motorised Scrappers, indi- 
gencous manufacture commenced over 6 years 
ago. M/s. BEML are the manufacturers 
in India, manufacturing LeTourneau Westing- 
house/WABCO Make Scrapers. 

In respect of Towed Scrapers, the manu¬ 
facture thereof started over 7 years ago in 
the country. The Scrapers manufactured 
arc ‘Hindustan' Make. 

The maximum population in this class of 
equipment is that of LeTourneau Westing- 
house/WABCO Make. 

1.5.1.5 Motor graders 

The principal makes of equipment in this 
category in the country are as follows:— 

Adams, Allischalmers, Austin-Western, 
Bristand, Caterpillar, Gallon, Gradall, Inter¬ 
national Harvester, Hiiber-Warco, Russian 
and WABCO. 

The population of Motor Grades in the 
country is rather small. Considering the 
overall population of equipment in the coun¬ 
try in the earthmoving machinery class, the 
need for Motor Graders would certainly be 
more. Motor Graders arc a very essential 
tool for the upkeep and maintenance of 
haulroads on construction jobs. 

In special consideration of the road build¬ 
ing programme, if mechanisation is resorted 
to, the extent it as is generally done in High¬ 
way construction in countries abroad, the 
requirement of Motor Graders in the country 
could be substantially more than the present 
off-take level, 


?vIotor Graders of indigenous origin— 
WABCO Make, are now available in the 
fountry. However, the indigenous machine lies 
in the horse-power range of 115 only. For 
heavy earthmoving jobs, Iieavicr duty Motor 
Ciraders arc required. 

1.5.2 Factors Respoyisible for the Assort/ncut 

'The information covered by the preceding 
pnriigraph 1.5.1. reflects clearly the galaxy 
of assorted makes of equipment in individual 
major categories of machines. The ques¬ 
tion has often been raised, “Why cannot we 
standardise on equipment; and where is the 
need for so many makes to be put to use?" 
The question is aptly put, if the overall objec¬ 
tive is better maintenance at least cost and 
optimum utilisation of equipment, besides 
scaling down of inventory of spare parts for 
such costly machines. The cost of the machi¬ 
nes ranges from Rs. 1 lakh to Rs. 100 lakh? 
per machine or even more in some cases, spe¬ 
cially for large capacity Face Shovels, Walk¬ 
ing Draglines on coal Mining work and 
Bucket-wheel Excavators on Lignite Mining 
operations. 

The following paragraphs indicate the main 
factors which have largely accounted for 
collection of a large variety of machines by 
makes and categories. 

1.5.2.1 Availability of foreign exchange 

Ready availability of foreign exchange from 
limited sources has most often made it impera¬ 
tive for equipment to be purchased from a 
particular country. Furthermore, the pres¬ 
cribed conditions relative to individual loans/ 
Credits/ Grants, have been of a nature as to 
restrict the purchase more often from a single 
country and to buy equipment against the 
cheapest tender. There have been cases 
where even at intervals of six months to one 
year, in respect of purchases made from a 
single country, dilferent makes of machines of 
identical specifications had to be purchased. 
This entirely defeated the basic fundamental 
of ‘Standardisatiorr. 

In many cases, rvith progressive develpomcnt 
of work in certain fields, c.g.. Coal Mining, 
Iron Ore mining, land reclamation etc., etc., 
import of equipment had to be made against 
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lonn.s/rrec1il.s from different rountries at diffe¬ 
rent times, thus resulting in multiplicity of 
jnakes of equipment of different countries' ori¬ 
gin on the same job. 

In certain sectors, the work on individual 
projects having been financed under different 
foreign loans/credits, necessitated purchase 
of equipment from individual loan giving 
countries. Different projects were tied up 
with different countries; and hence, different 
items of equipment in the same category got 
collected at different locations. 

The Government of India did constitute a 
Committee of Experts on Standardisation of 
Earthmoving Machines consistent with the re¬ 
commendations made in the first Construc¬ 
tion Plant &: Machinery Committee Report. 
This Committee, however could not effective¬ 
ly progress due to constraints in the matter of 
selective choice of equipment arising from 
the scanty foreign exchange resources of the 
country and the prescribed conditions laid 
down by various loans/credit-giving authori¬ 
ties in respect of purchase of equipment 
against those loans and credits. If the prin¬ 
ciples and guide-lines laid down by the Com¬ 
mittee of Experts on Standardisation of 
Earthmoving Machines had been followed, 
only a few machines of untried makes would 
have been brought to the country for tests and 
trials in the first instance, whereafter, the per¬ 
formance data, technical specifications and the 
construction design features etc., could have 
been wholly examined and evaluated by that 
Committee, and decisions properly taken as 
to w^hethei the new makes of machines be 
included in the List of Standardisation framed 
by them, or its import in the country dis¬ 
allowed. 

Considering these principles and guidelines, 
quite a few makes of equipment might not 
have found the approval of the said Com¬ 
mittee and the equipment might not have been 
imported from certain sources. However, as 
already indicated in the preceding paragraph, 
such imports were considered inescapable if 
the commitments of work in certain areas had 
to he honoured and certain programmes exe¬ 
cuted in given time, but at a comparatively 
higher cost due to comparatively sub-standard 
performance of these machines, 


1.5.2.2 Purchase against lowest hid 

The normal financial rules regarding pur¬ 
chase of equipment etc,, have generally war¬ 
ranted purchases against lowest bids. Even 
if those lowest bids were further classified as 
lowest technically acceptable bids', the selec¬ 
tive choice of equipment was limited to the 
makes of equipment meeting the technical 
specification given in the Notice Inviting 
Tenders. 7'he experience of various users of 
equipment in the country in respect of perfor¬ 
mance of particular makes and models of 
machines, was taken into account in very ex¬ 
ceptional cases in making a preferential choice 
of one or the other make of the machines in 
the same category as offered by the tenderers. 

1.5.2.^^ Plant planning based on inadequate date 

Most often, project estimates are framed 
mainly with a view to seeking necessary tech¬ 
nical approval for coinmcnceinent of the work 
on the project. At that stage, itemised tech¬ 
nical details ol individual items of work to be 
executed arc not clearly spelt out. In fact, 
in many cases, even the exploratory data is 
not complete. The normal plant planning 
exercise which integrates the working condi¬ 
tions, the phased programme of work accord¬ 
ing to a prescribed time schedule, the quanti¬ 
ties of different items of materials available 
from given sources, and various other job 
conditions, is generally not done at that stage. 
What is actually done is to decide upon pur¬ 
chase of certain items of equipment in diffe¬ 
rent categories, considering these to be gene¬ 
ral nature requirements for the job. Bulk 
purchases of e(|iiipmcnt are made subsequent, 
ly, when it is diffuuh to consider the standar¬ 
disation -aspcct prope r 1 y. 

1.5.2.4 Inadequate records and collection of 
data on performance 

Most often substandard equipment have 
been purchased due to lack of adequate infor¬ 
mation on performance of such equipment work¬ 
ing with other users. The performance of such 
sub-standard equipment being very unsatisfac¬ 
tory, collection of other equipment to complete 
the job drrring the peak period is resorted to. 
Such collection contributes to the assortment 
of equipment with the user. 

Very little effort, if any, is generally made in 
the direction of collection of information with 
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regard to peri orni ante of various, makes 
ami types ol’ equipineiiL j:rom those users 
ol oqiiipmeiu who had have considerable expe- 
ricnce with such c(juipnient over periods extend¬ 
ing () to 8 years, or even more. Procedure to 
be laid down lor coiled ion of pei formance data 
from such users has been discussed in detail 
in (’hap ter (i—“Interdepartmental Coord in a 
rion in matters relating to Construction Plant 
Kquipnient.“ 


Caterpillar D8 Tractor was increased from 148 
to and the weight of the machines was 
indeased by 10800 lbs. Subsequently in the 
Undercai liage components, where lubrication 
was earlier iccoinnieiided every iO hrs., the 
components were made life time lubricated. 

Following is the table showing models of 
Caterpillar equipment in dillcrevu categories 
as during the lOaO’s and as during lOOO's, 

NEW PRODUCTS OF THE 1950’s 


l.r).2.5 Chang(‘s in models due to fast develop¬ 
ment 


Another important factor, generally contribut¬ 
ing towards collections of large number of makes 
of equipment in the country, is the rapidly 
changing models of equipment in foreign coun¬ 
tries, with total discontinuance of some of the 
models of machines in different makes. Some 
times, even the manufaeuring plants have com¬ 
pletely closed down due to the Companies char¬ 
ging hands and getting merged with some other 
reputed manufacturers making different makes 
t)f ceptipment in the same categories. 

There has l)ecn tremendous technological ad¬ 
vancement in the development of heavy earth- 
moving machines over the last two decades. 
The revised veisions of particular models of 
etjuipinent have been introduced from time to 
time imomporating substantial changes and 
improvements in the technical design and cons¬ 
truction features of the components used on 
the machines, and consetpiently the tcchnual 
charaderisties of performance of the machines. 
Purely commercial necessity to score a point 
over (ompetiiors, sales gamuts, gadgctling often 
for the sake of it, have also contributed to a 
certain oxient to frequent change of models. 

In order to illustrate this point, the Com¬ 
mittee have made a ease study with regard to 
sin h (development in the product line of one 
make of equipment, viz., “Caterpillar’*. As a 
result of this ease study, it is observed that in 
the Caterpillar D8 Tractor, approximately DoO 
major improvements have been built into the 
machiites sittce the time of its first introduc¬ 
tion in the year 19-15, The Horse Power of 
the Diesel Engine used on the 1 rattor has been 
almost doubled over this period—the present 
Horse Power rating being 270. Eurthevmore, 
during 50’s Flywheel , Horse Power of the 
7—2 CW&PG/ND/75 


Wheel Tractor Scrapers : 

DWlfi* 

DW2()* 

DW2I* 

No. 619* 

Track-Type Tractors: 
D9 

Scrapers: 


435 

463 

491 

No. 20* 

442* 

470* 

No. 21* 

428* 

456* 

No. 00 




Loaders : 

933 Traxcavator* 

Traxcavator 
977 Traxcavator. 

Motor Grculeis : 

No. 14 

Pipelayers : 

583 

.572 

New eu)[]^ities, bulldozers, rippers and eonirols 
♦Non-rurroU* 

NEW PRODuerrs or the 49r>o‘s 


Wheel Tractor Scrapers 

IV/ifel Dozers 

Wheel Loaders 

613 

821 

992 

J621 

831 

988 

621 

Compactor 

980 

627 

(Currently) 

824(82.5) 

950 

834(835) 

94-i* 

631 


922* 

632* 


930 

633 


920 

641 

650 

651 

657 

660 

666 

*Noti«Gurrent 
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Track-Type Tractors 


Trucks 

Dual D9 


769 

D-5 


779* 

Pipelayers 

Traxcavators 

Motor Graders 

594 

983 

No. 120 

561 

951 

No. 16 

571 

941 


*Non-rurrent. 




A Comparative study of the new equipment as 
of 60's and as 50’s. would dearly reveal the 
change in models. Accordingly, the multipli¬ 
city of models in given makes of equipment, as 
amassed in India, specially when equipment has 
had to be largely imported in absence of indi¬ 
genous equipment. 

The implications of the change in models as 
in case of Caterpillar Equipment, when consi¬ 
dered in relation to various other makes men¬ 
tioned against each major category of equipment 
in paras 1.5.1.1. to para 1,5.1.5, can be readily 
understood to explain the number of makes 
and models of such equipment in use in the 
country. This, however, is an inescapable 
position and has to be faced by anyone using 
imported equipment. As long as indigenous 
manufacture of such equipment does not get 
developed to the required extent in the country, 
the position will continue to be a source of 
anxiety. The partial remedy, that can be 
introduced, is by way of making preferential 
choice of ccjuipment limited to known and tried 
makes and models thereof as have given satis¬ 
factory performance, supported by proper ser¬ 
vice by the dealers/distributors/foreign prin- 
< ipals in the matter of technical know-how for 
repairs and maintenance and the supply of 
Sparc parts etc., therefor, 

1.5.2.6. Attiiiide of the Users 

luspito of the difficulties faced by the users 
of equipment in the country with regard to 
satisfactorily utilisation of equipment due to 
non-standardisation and assortment of various 
makes of equipment, the desire to purchase such 
non-standard equipment is still in existence with 
several users in the country. In most of the 
cases, the users in the country do not reconcile 
themselves to use the indigenously available 
machines and simultaneously contribute to¬ 
wards the improvement of their quality through 
constructive suggestions. Instead, they pro¬ 
ject the conviction that the performance of the 


indigenous equipment is not of the desired 
standard. Some of the users, in order to avoid 
purchase of indigeous equipment, prepare tech¬ 
nical specifications of the equipment required 
for a given job in such a manner that the indi¬ 
genous equipment may not meet the required 
specifications and thus not find a place in the 
competition. In this process, they sometimes 
prefer to import non-standard equipment which 
are never tried before in the (Ountry. Such 
attitude on the part of the users has to be elimi¬ 
nated SO that best use of the resources available 
in the country can be made, and assortment of 
machines can be reduced for overall improve¬ 
ment in utilisation. 

1.6 Indigenous Equipment 

IndigeTjous manufacture of items of construc¬ 
tion plant and equipment started in the early 
60'.s, covering initially only a few makes of 
machines in some categories and of small and 
meditun sizes. The modest beginning so made 
produced small quantities annually. Over the 
last decade, however, not only the quantity in 
production increased substantially, but the pro¬ 
duct mix covered by the manufacturing pro¬ 
grammes offered additional new items of niachi 
nes in different categories and in much bigger 
sizes thereof. With the present emphasis on 
import substitution, self-sufficiency and self- 
reliance, a still larger variety of equipment by 
categories and sizes is programmed to be manu¬ 
facture in the country. Even though it will 
tak<t some more time for the total requirements 
of construction industry and indusiries in other 
important sectors like mining etc., to be met 
with from indigenous sources, it is reasonably 
hoped that the imports will he reduced to fairly 
low levels by the end of the 4th Plan period. 

Since the indigenous equipment alone will 
form the backirone of the industries involving 
large scale use of construction plant and equip¬ 
ment. it is necessary that the juogranimes of 
ni aim fact me of such ecjiiipment be suitably 
augmented. Special care would have also 
to be taken to ensure that t!ic items of equip¬ 
ment selected lor manttfaclurc arc of standard 
designs tcthnically. Moreover, the quality of 
the products should be such as would infuse a 
feeling of confident e amongst the users in mak¬ 
ing future replacements of imported equip¬ 
ment already working with them, by indigenous 
equipment, 
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I.O.I Items of IndigeJious Origin 

Ihc major items of tonsUuttion plant and 
c‘i|inpincnt maiiulactuied in the country arc 
the following:— 

(i) Power Shovels and Cranes:—Shovels of 
U to •> cu. yds. and 6 cu. yds., capaciu; 
Crawler Cranes upto 80-T capacity; 
Mobile Cranes upto 15-T capacity; 
rriulc-inoiinted Cranes upto 24^7' capa^ 
city. 

(ii) Dumpers:—15-T and 55-T Payload capa¬ 
city. (The manufacture of 25 to 27 T. 
pay load capacity Dumpers is about to 
coinmencc from end of 1971). 

(iii) Scrapper, Motorised:— 14.7/18 cu. yd. 

capacity; vSerappers l^owcd—10 cu. )ds. 
to 18 cu. yds., stiuck capacity. 

(iv) Motor-Craders:—115 h.p. 

(v) (aavvler liactors:—95 h.p.; Kir) h.p. and 
259 h.p. 

(vi) Front-end Loaders, Wheeled:— 2 cu. yds 
capacity. 

(vii) Air Compressors:—Various sizes upto 
1000 cfm. and even more. 

In addition, Crushing Plant, Screening and 
Processing PlaJits, Kelt Conveyors, Vibratory 
Rollers, Dredgers, l ugs and Barges etc., etc., 
are also being inanulacturcd indigenously. 

1.().2 Pofndafton of Indigenous Equipment 

From tlie infoi inatioii received from various 
users in respect of details of ecjuijiinent of in¬ 
digenous origin iji use in the country, it is esti¬ 
mated that over Rs. 70 cjores worth of indi¬ 
genous ecpiipnient is already in operation. This 
would make about 20 to 25% of the total value 
of the eciuipment available in the country. I'he 
inforniatioti compiled on the population of 
indigenous eciuipment is at y\ppcndix 1.8. 

1.G.3 Major Manufacturers 

4 he major manufacturers of ecpiipinciit in 
the country arc listed in Appendix 1.9. 

With the exception of Excavatois of U- cu. 
yds. to 5 cu, yds. and G cu. yds capa¬ 
city, most of the other indigenous items 
of eciuipment are of recent origin. It will take 


a period of 5 to 4 years for the manufacturers 
to get fully geared up for production, to satis¬ 
factorily meet the requirements of prospective 
Ulcers of such equipment in the country. 

LG.4 Future Production Programme 

I hough there is no clear indication of the 
future programme of manufacture of these 
items, the planning in this respect as so far done 
in terms of the quantity, machinewisc, that will 
he produced by the manufacturers in future:, 
is given in Appendix 1,10. It could be only 
broadly stated that there is dire need for acce¬ 
lerating the pace of indigenous manufacture of 
principal items of construction plant and equip¬ 
ment so as to meet satisfactorily the future re- 
qniiements of most of the indentors, 

LG,5 Q^ualUy of Products 

While on the subject of indigenous eciuip- 
ment, it is coiisiderccl necessary to mention that 
the quality of tlie indigenously manufactured 
cquipmou leaves much to [)e desired fiom 
staiidpoinl ol opeialioiial efiicicncy of the 
machines and its technical performance charac¬ 
teristics, Many a user has complained repca 
tc'dly aljout tlie problems they have faced in 
gainfully using the equipment on the job. In 
most cases, the cjuality of woiknianship is not 
upto the oiaik with the result that breakdowns 
occur fjcquently even wlien tlie machines are 
new, thus resulting in avoidable downtime. 
Hence, the availability of ecjuipmeiU of indi- 
gejious oiigin is not as much as a user would 
nornially exjieet, 'Fhcre is no doubt that sucli 
problems have to be faced at the initial stages 
of manufacture of the equipment; however, 
since most of the items of equipment are being 
manufacture cl in collaboration with foreign 
principals, the quality of the products could 
be expected to be better than what it is. In 
the opinion of the Committee there is dire need 
for better quality control, specially in respec t 
of the components and parts manuLicturccl by 
the aiicilliary industry and feed to the original 
equipment manufacturer in the country. Draw¬ 
ing out complete and detailed technical speci¬ 
fications in respect of components and parts 
to be manufactured by the ancillary industry, 
furnishing them with detailed working draw¬ 
ings and specifications of the materials to be 
used, laying down work standards for manu 
fac ture of those components and parts etc., are 
the few items of details to be specially cared 
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for. While it is not the intention to reflect 
that due amount of care is not being exercised 
in this direction, it is only a broad-based con¬ 
clusion that can be drawn consistent with the 
perfoi malice reports in respect of indigenously 
manufactured equipment, as received from 
various users from time to time and put before 
the Committee, that quality of the end 2 )roduet 
could be better. 

!.().(). Coordinafion beliveen Kquipnienl Manu- 
Iacturcrs and Conipo 11 ent ManufacIurers 

During their visits to various construction 
and min in projects, the Committee were in 
formed about the Ineakdowns on diesel engines 


in expeditious recommissioning of the machine 
on which such unwarranted and premature 
breakdowns occur soon after first commission¬ 
ing of the machines, 

A feeling was expressed by some that the ori¬ 
ginal equipment manufacturers were not feeling 
seized of such problems. However, on further 
probe in this direction, it was verilied that they 
have moved the manufacturers of diesel engines 
and tyres to take corrective actions after 
proper investigation and research. Unfortu¬ 
nately, this was not williin the knowledge of 
the users. 


and premature failure of tyres on different ma¬ 
chines of indigenous origin. A complaint was 
generally made tliut such breakdowns and 
failures of assemblics/eompoiieiits etc., oeeui- 
led within the hist 100 to 500 hrs. of the 
operation of the maehines; and the service or¬ 
ganisation of the equipment maniifaetuiers in¬ 
spile of taking note thereof were unable to 
to arrange for rcplaeemeiit/iepairs of the same 
expeditiously. 

In so far as the diesel engines are concerned, 
llie diesel engine manufacturers and the origi¬ 
nal equipment manufacturers have necessarily 
a joint rcsjxmsibility to coordinate with each 
otiiei for improvement in jierformanee of the 
engines based on feed-back of information on 
defects noticed in the lield. The inordinate 
delay in repairs to the diesel engines by the 


lo avoid long periods of down time of 
machines and to improve upon the ([uality ol 
the product foi sustained and long term use 
thereof it will be only picqier that while coordi¬ 
nation is established between the original eejuip- 
ment nianufac tureis and the suppliers of 
components, the customers are also taken into 
conlidencc aliout the remedial action initiated. 

1.6.7 Development of Organisation with Fquip- 
m ent Ma n ufacturers 

rhe Research and Development Department 
and the Inspection Wing of the original equip¬ 
ment manufaetuici has necessarily, to be i^ropei- 
ly established and strengthened so that the prob¬ 
lems can be suitably sorted out in the areas 
where they lie and attention is paid to remedy 
the technical faults in jiroper time and to cause 


engine manufacturers’ service staff lesults in the impiovcments/modilicaticms to be intro- 

avoidable down-time of equipment. The duced in the subsecpieiu jiroduciion of the 

maiiufactureis of equipment have to take the machines. 


responsibility of arranging for replacement of 
the engine in the event of a major breakdown 
within the warranty permd or lo cause the re¬ 
pairs to be carried out expeditiously. 


1.6.8 Selective Choice of Equlpmeni for AJa?iu- 
facture 

Another important aspect to be considered in 
relation to indigenous ecjuijmient is the selcc- 


In respect of tyres, the equipment inanufac- 
tiiieis have to make a technical assessment of 
tile design and constiuetion of the ‘Suspension 
System’ on their machine. Subject to that 
being in iHoper order technically, they have 
to move the tyre manufactiner to carry out 
a research if the prciiiaturc failure of tyres is 
due to quality of rubber, type of construction of 
the tyre etc. 

In any ease, the equipment owner looks for- 
w^aid to the equij>ment supplier for assistance 


live choice of equipment to be manufactured 
in the country. While the Commitlee has 
its own reservations to make in discussing this 
matter in iclation Lo the particular makes and 
models of machines undertaken for manufacture 
in the country, and they consider it not too 
prudent to go into this matter in this icport, 
they think it necessary to generally refer to the 
l)ossible role that the technical organisations can 
play in collaboration with the DG I D in making 
proper choice of the items to be manufactured 
in future. 
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A judicious selection an item of equipment 
for indigenous manufacture would involve 
a deal tedniical evaluation of the tedinical 
design and construction features thereof and a 
study of the characterivStics of performance of 
the machine under conditions obtaining 
under different job applications in the coun¬ 
try. The DGTI) may take assistance from 
an organisation/body comprised of represen¬ 
tatives of major user.s of equipment in tire 
(ountiy in this respect. Pooling of experience 
of the major users of such machines would 
help make a proper technical assessment and 
evaluation. 

The inenibcis of that organisation would 
also he generally acquainted with tlie trend 
in devclopincnts of similar equipment in foreign 
coiintrics. J’hcy would also be individually 
aware of the possible iinprovenients in design 
and construction features of similar equipment 
which would entail economy to the end cost 
of the procluct produted l)y the machines. Their 
assessment and evaluation of the size, produc¬ 
tivity, cost of production, maintenance and ic 
pair costs woidd be highly meaningful 
in making a comparative study of the 
alternative itcms/inak’es of machines from wliich 
selection is to be made, 

1.(1.^) Equipment Planning Committee 

It is suggested that an Equipment Flanning 
(lommittee be constituted by the Goveinmevit 
of India, which may coordinate with the DGl’D 
in such selection of items of equipment to be 
rnannfactnied, keeping in view clearly the past 
exper ience in performance of certain makes and 
models of machines of imported origin. For 
this purpose, such an equipment Planning (^oin- 
mitlce would ecjuip itself with complete data re¬ 
garding performance of various models and 
makes of machines under different conditions 
of work and use of proper evaluation of the 
particular products proposed to be manufac¬ 
tured. If any item of cciuipment is to he 
completely developed indigcuously, the techni¬ 
cal details can be certainly sorted out in an 
appropriate manner by the Research and Deve¬ 
lopment Section of an industry. 

1.(3.10 Need for Competition 

Another important consideration that arises 
in relation to manufacture of indigenous equip¬ 
ment is the “Need for competition.” While 


thcic is no doubt that there should be greater 
scope foi development of costly eejuiptnent in 
the public: sector, hut considering the quality 
of the prodncis and the competition in price 
of the product, it is necessary that there should 
be more than one mamidfacimer for atlcast 
such items, where the potential of requirement 
is substantial, (.rawler tractor.s, dunipc:rs and 
the diesel engines used to power the earth- 
moving machines arc the items of importance in 
this connection. This would also principally 
take care of the export possibilities in a better 
manner with due regard to the competition in 
piices at international level, besides the cpiality 
of the products. The Industrial Development 
policy may have to he suitably reframed to ac¬ 
commodate such thinking. 

1.7 Physical Life of Equipment in Use 

While this subject will be treated in details 
latei, a lew obseivations are made in the con¬ 
text of the appraisal of ecpiipment. In 
the Returns luinished by various users 
of equipinejit in the country, certain items 
of machines, have shown to be available and 
still working, even though these were purchas¬ 
ed in the years 1913, 1924, 1933-37, 1940, 

1945-1950. Of course, the oldest piece of 
equipment finding its origin in the year 1913, 
is a Stcain-drivcn e([uipment, a crane. Sinii- 
laily, machines iii 20 s and 30’s are also mostly 
steani-drivcn etpn’pnient. No wonder, these 
are still in use. 

Even if we liave to c:onsidei the equipment 
purchased in the 50*s which is still in use. it 
can be only indicated that the aspecit of ‘Ecjuip 
nient Economics’ has not been largely taken 
into account, in continLiing the use thereof in 
certain applications. 

Normally, due to obsolescene, an average 
piece of cquij)mc)U ages out to the point of 
its being discarded or replaced in a period of 
8 to 10 years. For the bigger size ELxeavators, 
Dredgers, Bucketwheel Excavators and Granes, 
of course, the life may cxtencl from 20 to 25 
years, and therefore, it may not be surprising 
to see such equipment still in use. But to talk 
of the heavy eailhmoving inachiius and to con- 
^iider that the items purchased in ."»()’s are 
still in use when we arc already in 70’s, it tan 
be only surmised that cither the equipment was 
not fully utilised while it was available, or 



14 


somehow, u has not been discarded and has 
been pul lu use on lighter duty work after its 
economic life was already over. But the ques¬ 
tion arises : “Do we consider the aspect of 
equipment economics in planning our jobs 
where such equipment is to be intensively 
used?,” So long as most of the equipment is 
of imported origin and out foreign 
exchange resourCwS are rather scanty, as 
they have been in the past, there is hardly 
any choice that can be made by the equipment 
owners in following the normal drill regard¬ 
ing replacement of equipment. It is only with 
ready resources of availability of equipment that 
one can think of a phased programme of re¬ 
placement of equipment, Conse(|uently, many 
have contended with the position, that as long 
as the equipmcMit can ])e put to work even for 
a short time in a year, keep it going and physi¬ 
cally live with it, even if it is very old. 

llie subject of equipiiiciU economics also 
brings within its fold the weight) cuiisideiatioii 
of the replacement cost of the equipment. 
While the old items of equipment were purchas¬ 
ed fairly cheap, the present revised models and 
versions of some of those old machines cost j 
to 1 times as much by value. I he equipment 
ovviicjs, theielore, feel that in terms of the pre¬ 
sent day cost of the running and inaintciiance of 
the new equipment, it may be more prohtable 
to keep using the old machines, riiis observa¬ 
tion has atleast been made by one of the lead¬ 
ing uscis of crawler tractors using tlicm in 
single shift operation on land reclamation wank. 
In fad, the satistical information furnished to 
the Ciojinnittee, amply proves tliis stand. In 
tliat case, the cost of repair and maiiUcnaiice of 
ihc macliiiies over a period of 12 to If) years 
has been fairly low, compared to the age of the 
machines in iininber of years of their use in 
llie country on that job. 

I'lie physical life of mahiiies is also expressed 
mi in her of operational hours and the scheduled 
lilc as (ixed according to normal standards. Inn 
ihc average piece of earthmoving machine— 
specially those in the categories of I’ractors, 
Dumpers, Motorised Scrapers, Loaders, Gra 
ders, this is generally assumed at 10000 hrs, 
under normal conditions. In excellent condi- 
tionji the life is fixed at 12000 to J4000 hrs. 
From ihc (lata received by the Coiinnittee from 
the users of c([uipmcnt, it is seen that some 


machines in these categories have worked for 
20000 hrs. to 30000 hrs., and these are still in 
use. It has, however, not been possible for the 
Committee to get the corresponding figures of 
maintenance and repair costs of these machines 
during their life time of use with those equip¬ 
ment owners. Hence, it is difficult to make a 
clear statement with regard to the economics 
of maintenance and service of these machines 
at this stage in their lives. 

Tliis again proves the point that we are lurge- 
iy following a policy of: “Live with the ma¬ 
chines as long as you can’* or “Let it spend its 
physical life on the job in the country, before 
it is discarded as scrap or junk.” 

1,8. Pciiormaiice and Health of Equipment 

The large capital invested in the construction 
equipment and the continuing addition of ca¬ 
pital has often raised the pertinent question 
regarding the productivity tlicrcof. i'he Gov¬ 
ernment has been correctly concerned with 
it and tliis subject forms a very iinportaiit re- 
fereiic’e to the Committee. A general appraisal 
of this aspect has been made iu the following 
paragraphs. 

1.8.1 lujormaiion as Rendered by the users 

The Committee, while requesting the users to 
give infonuation legaiding equipment avail 
able and value thereof, also requested for infor¬ 
mation on the present condition Avhctlicr ser¬ 
viceable, ‘under leparis', ‘beyond economical 
repair condition*, or ‘surplus*. Based on the 
information received a slalenicnt is given in 
Appendix 1.12. 

1.8.2 Scope of Examination 

Ihe items of earthmoving machines—Power 
Shovel and Cranes, Crawler anti Wheeled Irac- 
tors. Dumpers, Motorised and lowed scrapers, 
Motor Graders, Grawlcr mounted and Wheel¬ 
ed Front-end-Loaders account for over 85% of 
the total value of the equipment reported to be 
available. The Committee have, therefore, 
examined in greater detail the level of utilisa¬ 
tion of machines, requirement of spare parts 
for machines and other aspects with respect to 
these major categories of items only. 

1,8,3. A vaila bill t v o / E(j ii ip 111 e 11 1 

It may he seen from the details given in Ap¬ 
pendix 1.12, that G()% (by iiunibcis) of the 
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available equipment is in working condition, 
while by value over 75% of the equipment is 
in “working condition”. The figure of 66% 
would not indicate the actual availability since 
some ol these machine would remain under re^ 
pair, or pei iodic overhaul during the operating 
period, l[ this factor is taken into consklera- 
ilon, the actual availability of machines would 
probably he stated as 53% (.66 X .8) nearly. 
The machines “Under Reparis” as at the time 
of reporting the infonnation to the Commitiec. 
make 25% of the available machines by number 
and 20% by value. Machines in “Beyond 
Economical Repair Clondition“ account for 
9% by manlier and 5% by value of the total 
figures. 

Tile Committee would have much rather liked 
to have the availability figures on annual basis 
in relation to the items of equipment reported 
to be available. However, the maintenance of 
records by the users of equipment would not 
have made it possible for such information to 
be dearly indicated quickly. All that could be 
collected by way of information relating to level 
of utilisation of ecpiipinent, was the figures of 
working lionrs of ecpiipmcnt over a period of 
5 years and that too from about 1 /3rd of the 
users of eqnipuieiit. 

1.8.4 of F.qviprnmt 

It may l>e stated here that the percentage 
figures given above in relation to total number 
of machines and total value thereof, does not 
reflect the status of utilisation of equipment. 
Equipment in working condition does not neces¬ 
sarily mean that it is being utilised productively 
on the job where it is available. The actual 
level of utilisation is discussed in details in 
Chapter 2 of tlu^ Report. 

These figtircs represent the availability of the 
machines for useful work. Of course, the avail¬ 
ability factor of 0.53 or 53% is rather low. 
The actual utilisation of the ecpiipin'cnt would 
be still lower due to various jobs/management 
factors. 14ns certainly is not our aim in actual 
work. We can contend with a minimum of 66% 
utilisation, though it should normally be ex¬ 
pected to be above 70%. For this to bo accom¬ 
plished, the availability of equipment has ne¬ 
cessarily to l)e aimed at a minimum of 80 to 
85% (Specially when it is conventional to pro¬ 
vide for 20% standby equipment). For new 


machines, the availability factor is taken to be 
0.9 to 0.95 (or 90%, to 95%). 

1.8.5 factors Contributing to /o?e I'Hlisatio}} 

Fhe following arc the main factors contriInU 
ing towards the low ut ilisation of ecjuipnu nl: - - 

1. Impropt i plant planning. 

2. Lack of pi ope 1 forward planning of 
work for sustained use of equipment. 

3 . Delay in rehabilitation of surplus equip¬ 
ment. 

4. Inadequacy of maintenance maiiagt inent 
Organisation and service facilities, 

5. Lack of skilled stafi for operation and re¬ 
pairs and lack of training facilities, 

6. Lack of proper workshop facilities. 

7. Lack of proper planning of spare parts 
provisioning. 

8. Improper working condition. 

9. Lack of iiucntive for labour. 

10. Improper management of operation. 

The above ])oints have been discussed in de 
tails in the Chapter 2, Reasons for Low Utili 
sation of Equijnnent. 

1.8.6 Surplus equipment 

Information had also been called for from 
the users of equipment regarding equipment 
that is 'surplus’ to their requirements. Most 
of the users have indicated the category of 
equipment “hevond economical repairs” as sur¬ 
plus and only a few eases are such where ser 
vicoahle equipment waiting idle for want of 
work, with no possibility of its further use 
with the owner, has been declared surplus. In 
proportion to the total value of equipment 
available, the figures for 'surplus’ equipment 
arc 12.5%, by number and 6.6%> by value. 

1.9 Observations of the C'onimittee 

The main f)bject of the cxcreise regarding 
appraisal of the t oust ruction plant and cqnip- 
inent in the (rum try is to comprehend <1 early 
the scope of improvement in management 
and control of equipment in the country, so 
til at the capital investment made in such equip¬ 
ment is gainfully and effectively used for maxi 
mum productivity. The direct benefits result 
ing from optimuin utilisation of eejuipment. 
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maxi mu in production thereby and at minimum 
cost, would substantially help the economic 
growlli of the country. The assessment as such 
woidd additionally help to consider ways and 
means for possible changes necessary in re¬ 
modelling the pattern of management and con¬ 
trol of equipment, as well as determining the 
existing areas of dificicncics in planning the 
work witli equipment. This would include 
the basic elements of plant planning with due 
consideration to economical competence of 
equipment and its productive ability and 
standardisation. 

1.9.1 Managerial Factors 

The acquisition of equipment for any ph 
and its subsequent utilisation could be properly 
accomplished only if the owner is conscious of 
the need for establishment of proper organisa¬ 
tion with competent personnel to deliver the 
goods. 

In addition to the observations made, in 
specific context of the analysis of information 
received by the Committee, there are some ob¬ 
servations to l)e made with regard to the func¬ 
tional aspects of equipment based on visits made 
by the Members of the Committee to the sites 
of work where such equipment was employed 
in different sectors. These observations would 
mainly relate to operation, maintenance, mana¬ 
gement and control, repair facilities, record 
keeping, cost control and accounting, procure¬ 
ment of spare parts, inventory control of spare 
parts and planning of work for sustained use 
of equipment on the job. Each one of these 
functional aspects of work incidental to the 
use of equipment makes a separate subject under 
the defined terms of reference for the Commit¬ 
tee; and these are individually dealt with in 
different Chapters. Hence, it may not be neces¬ 
sary to give any elaborate details on this ac¬ 
count at this stage 

1.9.2. Ma nagement and Control of EqiiipmenI 

It may be stated that with the exception of 
a few cases, where a fairly scientific approach 
to the woik of proper selection, upkeep and 
utilisation of equipment had been made, in 
most of the other cases, the basic fundamentals 
of the science and art of earth moving had not 
been discornibly grasped for effective imple¬ 
mentation of the programmes on which the 
equipment was employed. The main deficiency 


was noticeable in proper management and con¬ 
trol of the equipment—mainly the coordination 
between the actual user of equipment in the 
field and those in charge of maintenance and 
repair of equipment as well as the procure- 
ment/piirchase organisations. In some cases 
even the forward planning for work had not 
been done with a view to sustaining the equip¬ 
ment in use of the Project continuously. 

A few cases alsc) came to notice where tlie 
equipment had been purchased much in ad¬ 
vance of the actual requirements of the work, 
or where inspite of the clear possibility of the 
work to l)c assigned to some contractual agency, 
who were normally expected to bring in their 
own equipment on the job, the equipment had 
been purchased by the project and kept idle 
for a long time without use. 

The main function of the management—con¬ 
trolling the final economy of the work, through 
timely watching of the elements of cost involved 
in production or construction, has also not been 
properly fulfilled. It is a different matter to 
be able to do a given item of work in a given 
time; but to do it economically is the main 
criterian for efficiency and success in comple¬ 
tion of the work. Most often, the initial set 
back has been suffered due to improper selec¬ 
tion of the equipment, and to some extent, 
the asscssnicmt of requirement of equipment in 
relation to phased programme of work, time¬ 
wise and quantity wise. The fact that certain 
big jobs have been completed more or less in 
a given time, but with equipment utilisation 
being at an average less than 50%, dearly re¬ 
flects that too much of equipment was put on 
the job; or purchased for the work initially. 
This is a dear evidence of under rating the pro¬ 
ductive ability of the machines much out of pro^ 
portion to the rated capacities and specifica¬ 
tions thereof. Obviously, the norms adopted 
for making assessment of performance of equip¬ 
ment, or for providing spare parts for main- 
ten an re and repairs of machines during the life 
time of a project, have not been propel*. In 
most cases, the low availahiliiy and utilisation 
of equipment has been there inspite of fairly 
large stocks of spare parts held by the owners 
of equipment. 

The procedural difficulties in procuring spare 
parts of imported origin have, no doubt, parti¬ 
ally accounted for the growing stocks of spare 
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parts and greater down-time of machines; but 
a scieiitihc approach to the problem could have 
certainly minimised the resultant cumulative 
effect manifest in lower availability of the 
machines. 

Selective Choice of Equipment 

Selective choice of equipment normally in¬ 
volves a degree of specialisation so that an 
individual segment of a job is handled by the 
most economical method known. The system 
of production to be adopted has to receive the 
prime attention—it has to be reduced to the 
problem of more perceptively matching the 
machine to the job conditions. This subject, 
no doubt, is rather complex (as a part of the 
plant planning exercise)—one that can greatly 
effect the economy in end co.st on the job, even 
if it involves close tailoring of a “spread'’ to 
the work. Guide liqes in this respect, which 
are considered valuable, and are generally avail¬ 
able to the management, have been followed 
only partially. 

The following six points give a broad out¬ 
line of these guide lines: — 

(i) What terrain is to be negotiated by the 
category of equipment? Does it involve 
any structures enroute which impose 
limitations on axle weight, or the total 
weight of the machine? 

(ii) What is the haul distance and the 
type of haul road in terms of rolling re¬ 
sistance figures, gradients, bends etc.? 

(iii) What are the operational requirements 
properties of materials to be handled 
in terms of weight, swell and compacta- 
bility, production targets, in terms of 
units per hour/day/month/season of 
haulage, dumping, spreading and com¬ 
paction? 

(iv) Is the work to be done at high altitudes 
or under normal conditions of Mean Sea 
Level? 

(v) Is it necessary to have only Diesel Operat¬ 
ed equipment, or that electric power is 
also conveniently available? In the 
latter case, if the power transmission 
lines have to be specially extended to 
the work area, what expenditure is in¬ 
volved in doing .so? 
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(vi) What is the scheduled programme of 
work, progress, estimated cost per unit 
etc., if any such data is available on pre- 
reckoning basis—as per budget control 
estimate etc.? 

1.9.4 Qiialified Personnel 

LTnfortunaicly, the expense bill on account of 
pay of qualified and trained hands is always 
attempted to be reduced by recruiting low paid 
staff who have relatively lesser experience and 
skill in the trade on which they arc engaged, 
in any outfit using large fleets of equipment. 
It is time that wc set our minds into a new 
frame in so far as the work with costly equip¬ 
ment is concerned. It is not to be implied that 
higher pay to the people would be enough of 
an incentive to get better results; but what is 
more necessary is better pay for better qualified 
personnel engaged on supervising the equip¬ 
ment operations, for operating the equipment, 
or maintaining or repairing it. Extra expendi¬ 
ture on training of the Supervisors, the Opera¬ 
tors and Mechanics would pay very large divi¬ 
dends through extra production and lesser 
down-time with given fleet of machines. After 
all, each Operators’ and Mechanics’ wages 
amount at an average Rs. 5000/- per year, 
while the equipment which they are entrusted 
with for operation and repairs costs at an aver¬ 
age Rs. 3 lakhs (though individually, the cost 
of the machines may range anywhere from 
Rs. 1.5 lakhs to Rs. 25 lakhs for an average 
spread of machines) 

1.9.5 Training 

The question that arises is, “How far did wc 
augment the training programmes and facili¬ 
ties for training of skilled Operators and Mech¬ 
anics to man these machines for efficient opera 
lion and optimum utilisation?”. There Is 
hardly much substantiating evidence in this 
direction. Most often, the Operators and Mech 
anics have been trained on the job. The cost 
of such training in terms of useful production 
hours lost while the machines were engaged on 
training of the personnel cannot be conveni¬ 
ently evaluated; but a general statement can 
be conveniently made, based on the figures of 
utilisation of equipment, as shown in the re¬ 
turns received by the Committee. These 
figures clearly show that the average utilisa¬ 
tion of the equipment was about 50% or below 
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of the annual scheduled time. This is too 
heavy a price to be paid for training of per¬ 
sonnel if this is evaluated in terms of loss in 
production. Of course, it cannot be stated 
that the low utilisation was entirely attribul- 
ahle to the time lost in training of personnel; 
but certainly, a large portion of the loss in 
available time could be apportioned to the in¬ 
efficient operation of the equipnient or the 
down time of equipment at the hands of inex¬ 
perienced Mechatiics, while the machines were 
under repairs. 

The precise implications of the inadequacy 
of training arrangements and the need for 
remodelling the pattern of training, are dis¬ 
cussed in a later C^hapter, corresponding to 
tern; of reference No. viii, 

1.9.6 Record Keejnng 

Growth of cost consciousness all along the 
line of control could be better if proper lecord 
keeping is done by the owners of equipment. 
It is not a mere fact of recording the number 
of hours worked by the machines each day, 
week, month, a year, or cumulatively during 
the life of the machines on a job. It is more of 
the data on technical performance of the ma¬ 
chines which enables the owner of equipment 
or the Manager, to clearly identify the areas 
in wliicfi more attention is to be paid—whe¬ 
ther by reorganising the whole operation with 
e(|uipmcnt, reallocating the equipment for 
different jobs for Ijcttcr production, rearranging 
the system of coorditnUion in different sections 
of the organisation for better control of equip 
merit mainly with a view to reducing the down 
time of machines, the need for determining 
the periodicity and frequency of inspections for 
pi even Live maintenance etc; and therefore, these 
records should be properly maintained. Such 
record keeping is of utmost importance and 
must be so organised that the senior officers 
supervising and managing the ope rations be¬ 
come important partners in the whole opera¬ 
tion. The clerical work of filling in pro-forma'e 
of information, nr transposing such informa¬ 
tion from one form to another for con sol id a 
tion of accounts, is more of an accounting 
matter. The significance and importance of 
each item of information .so compiled is of 
greater consequence. Continuous examination 
and study of such information and prescribing 


necessary changes in methods of work for im¬ 
proving the efficiency of operations, also results 
in effective control of economy of operations. 

The management aspect covers an extensive 
field and this makes a specific term of reference 
for the Coininittce. All suggestions in this re¬ 
gard defining the scope of improvement in the 
existing methods and system will be made in 
that Chapter. 

1.9.7 Sharing of Experience 

Another point to be mentioned is that re¬ 
lating to the exchange of information amongst 
users of equipment. Besides the consolidation 
of information regarding performance of equip¬ 
ment in tlie completion reports on completion 
of certain works, or publication of the informa¬ 
tion at periodic intervals during the course of 
execution of an item of work with equipment it 
is necessary to have a means to arrange for direct 
dialogue amongst users of equipment in the 
matter of technical problems faced by them in 
using individual items of equipment, or in re¬ 
lation to application of certain items of equip¬ 
ment in given systems of work. Compilation 
of publications is a time-consuming process and 
at the readers’ end certain points that he has 
to make in specific context of the job condi¬ 
tions obtaining on his work, where similar 
equipment is in use, would have to be referred 
to the authority issuing the publication. But 
it would take very long for any final and agreed 
views being developed on a subject for ex¬ 
peditious change in the methods to be adopted 
for better success in the use of equipment. 
Engineers’ Seminars provide the best forum for 
such dialogues and exchange of views face to 
face, amongst the users of equipment. Such 
a system is conspicuously lacking at the present 
time. It will be very helpful to the main cause 
of better utilisation of equipment, if periodi¬ 
cal exchange of views of the users of equipment 
is arrang^'d through annual Seminars or sub¬ 
jects of common interest to them. 

1.10 Summary of Observations 

Though varying figures of estimates regarding 
poptdation and value of construction plant and 
equipment available in the country have been 
quoted in the past by certain equipment 



dealers assodalions, the assessment by the Clom- 
niittec based on intonuation received l:roin users 
plates the (igures of population at 20,000 Nos. 
and the value at Rs. ^,500 million as on Novem¬ 
ber, 1970. 80% of this value ligures viz., 

Rs. 2,800 million represents the tost of major 
items in f) tategories—power shovels and cranes, 
dumpers, tractors (wheeled & crawler) with at- 
taehinents, motorised scrapers and graders. 

For future reference, for assessment of re¬ 
quirement of spare parts etc., this may be taken 
as a base. 

y\nal)sis of the information received high¬ 
lights the following: — 

(i) V'aliie of indigenous equipment avail¬ 
able in the country with various users 
is Rs. 837 million. 

(ii) Value of equipment added in 5 years 
period: — 

. Rs. 1,000 millioir^ 
1900-07 . • . Rs. 1,300 milHuii. 

(iii) Equipment purchases touched the high¬ 
est figure of Rs. 380 million in an year 
during 19G5 while in 19G9 the figure of 
purchases was Rs. 330 million. 

(iv) The Sector-wise distribution of equip 
inent is as follows: — 

I & 1^ Sector , . Rs. 1,392 million 

Public Sector Undertakiugs . Rs. 879 million 

Other State and Gexitral Go- 
vcrnnicnl Departments . Rs. 384 miliion 

Private bodies . , Rs. 205 million 

There is huge assortment of makes and mo¬ 
dels of machines in individual categories even 
at single locations. This is a direct result of 
the scarcity of free foreign exchange, availabi¬ 
lity of foreign exchange funds from different 
sources at dillercnt times, delay in development 
of indigenous manufacture of equipment, the 
prevalent practice of purchases against open, 
tenders at lowest cost in absence of precise in¬ 
formation regarding performance—satisfactory 
or otherwise of equipment of various makes and 
of different countries’ origin. 

Resultant lack of standardisation, which is 
manifest in the huge assortment of equipment, 
has resulted in low utilisation of equipment, 


increased inventories ol spare parts tor main¬ 
tenance and repairs, equipment being rendered 
inoperuLivc iiiuth before the end of schedule 
life, rendering surplus some equipment without 
lincling a prospective user for subsequent use 
and above all, comparatively higher cost of pro¬ 
duction of the end product of these machines. 

File level of production of indigenous equip¬ 
ment is fairly low, which necessitates import 
of equipmeiu tor jobs which cannot wait. If 
emphasis is to be laid on import substitution, 
not only tlie licensed progianunes of manufac¬ 
ture of equipment should be augmented, but 
the scope of*iiidigenous manufacture .should be 
enhanced to rover additional items fur nianu- 
fattuie. 

M'he quail 1) of the iiuligcnous product is a 
matter of (oiKcrn to the users. Mure rigorous 
and rncctive contiols arc called for in this 
direction so iliat the equipment can be put to 
optimnm luilisation and the desired economy in 
constincLiou/pioducLiun costs can be achieved. 
For inteinational juarketing purposes also iin 
provemciU in quality of iiidigcjious |)toduct is 
essentially called for. 

High price of the indigenous equipment is a 
distur bing far lor for the purchasei\s of equip¬ 
ment. For those who are engaged on produc¬ 
tion of conunoditics (mainly in the mining sec¬ 
tor), wliich have to be sold in tlie interna¬ 
tional market, tliis is of greater conse({ucucc. 

Record keeping in relation to pertonnance 
of equipmenl, operational data costs and statis¬ 
tics, is inadc([uate. 'I'liis is one of the reasons 
M'hy, in spite of the utilisation of equipment 
being much Irelow the standard levels, an aver¬ 
age user is not conscious of the same. The 
main emphasis is often on getting the job done 
rather than doing it cconornically also. 

J’l)'e work on pKjjects involving intensive 
mcchanisaiion is often started without prior 
meticulous plant planning. Consequently, con¬ 
siderations of economy in production costs are 
not realised. 

Sometimes the project reports do not even 
include precise information regarding type and 
nature of material to be handled by equipment, 
the quantities that would be av ulable from 



particular locations etc., etc. Overall assess¬ 
ment of requirement of equipment remains a 
continuous exercise, throughout the life of the 
project/work. Thus the standardisation of 
equipment becomes a difficult task in relation 
to a given work. It also becomes a difficult task 
in relation to a given work. It also upsets the 
basic plan of repair and maintenance facilities 
causing undue increase in investment on this 
account. 

Occasionally the phasing of procurement of 
e(|uipment is not properly done and fairly large 
niunbcr of machines are purchased much ahead 
of the actual time of their requirement on the 
job. Ihis makes the capital investment un¬ 
productive and also causes unnecessary avoid- 
aljlc expenditure in maintenance, storage etc., 
of the machines, besides their getting physically 
deteriorated. 

Equipment ages out faster due to employ¬ 
ment of operators and mechanics not having 


the required degree of skills in their trades. 
Training of such personnel on the job is the 
prevalent practice. 

An average user of equipment in the country 
is not fully conscious or mindful of the overall 
economy in equipment operations. This is 
partly due to the prevalent system of account¬ 
ing and partly in consequence of the pattern of 
the organis2ition man aging equipment opera¬ 
tions. Coordination of activities being perfor¬ 
med by the Cperating Division, the Servicing 
and Maintenance Division, and the Maijitenance 
Materials Management Division, is not effective 
to the required extent. Perhaps, a scientific 
understanding of the subject of Equipment 
Econuiuics from the point of time when equip¬ 
ment is selected and fitted into a particular 
plant lay out and design exercise to the time 
of discarding equipment when it is no longer 
economical to run, is called for. 



CHAPTER 2 


ASSESSMENT REGARDING LEVEL OF UTILISATION OF AVAILABLE 

EQUIPMENT 


2.1 Need for Equipment Scheduling for Assess¬ 
ment of Utilisation 

The assessment of level of utilisation of avail¬ 
able equipment involves the exercise of equip¬ 
ment scheduling so that certain standards can 
be predefined for comparative study and assess¬ 
ment, Basically, equipment scheduling is re¬ 
lated to utilisation aitd availability of the equip¬ 
ment selected for the given job. 

2.1.1 Ideal Schedule 

An ideal programme involving large scale 
mechanisation of works would include every 
item of equipment working all the time. With 
the complexity of the present day machines and 
as a result of technological advanccinc'nt in the 
design and construction features of the modern 
equipment, the trend to larger and faster and 
as a result more costly equipment, requires that 
the equipment owner should reckon with every 
possibility to keep the equipment operating 
around the clock, 7-days per week. 

2.1.2 Physical and Mechatiical Conditions 

In practice, the physical limitations cannot 
obviously make this ideal schedule possible. 
Principally, the mechanical conditions, besides 
the operating conditions and 'human nature' 
seldom result in such ideal situation to be 
created. This may, again not be profitable 
or feasible economically, because of the pre¬ 
mium pay for holidays and Sundays, limitations 
imposed by the provisions ot the Workmen's 
Act or Legislation, which lays down penalties 
for week-end work, or work on holidays etc. 
All the same, the cost conscious owner of equip¬ 
ment would normally be expected to stiive his 
utmost to keep as many pieces of his equipment 
working efficiently as much of the ‘work day’, 
as possible, so that the optimum utilisation of 
equipment can yield maximum production at 
minimum cost. 


2.1.3 Climatic Condition 

The climatic conditions also cause certain 
limitations to die period of time for which the 
machines could be continuously used in a year. 
On River Valley Projects, the flood season and 
the rainy season, account for almost 3 to 4 
month’s shutdown of operations with equip¬ 
ment while ill certain places, where snow-fall 
and severe winter conditions prevail, the period 
of shut-down of equipment may be of the order 
of 5 to 6 months in a year. 

2.1.4 Evaluation of Factors for Economic and 
Product 

Obviously, therefore, in relation to the sub¬ 
ject of equipment utilisation, several factors 
which directly or indirectly tend to infiucnce 
or increase the cost of the end production have 
to be evaluated. The plant planning exercise 
covers this consideration, since operating effi¬ 
ciency requires the minimum equipment to 
move the predetermined quantities of mate¬ 
rials in the prescribed period of time. This 
exercise takes into account conventionally pro¬ 
duction schedule in terms of cubic yards or 
tons of material per hour, per month or per 
year. But eventually, this has to be translated 
into a unit measure of the material moved, 
or handled per machine, per unit of time, in 
order that judicious selection of equipment— 
by way of types, categories and number 5 i can be 
made with due regard to economy in overall 
operation. 

Too mucli of equipment may unnecessarily 
increase initial investment and reflect compara¬ 
tively lower utilisation of the available 
machines, wliile lesser number of machines may 
make it difficult to fulfil the requirements of 
the work schedule and over strain the machines 
with resultant break-downs in the long run and 
correspondly, low utilisation. 
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2.2 Availability factor for Squipincnt LSchcdul- 

2.2.J Equipment Availability 

Availability of equipment is also an impor¬ 
tant factor in equipment .scheduling. In brief, 
this is a measure of the total time for which 
the equipment selected for a given job would 
be available for actual production during a 
predefined period of work. This could be ex¬ 
pressed as an average figure in number of hours 
per shift, per day, per month, or for the whole 
season. It is conventional to reckon with the 
figure of availability in relation to the total 
scheduled working time in number of hours 
per year, or per season of work, f or example, 
when scheduling a Shovel, it 80% availability 
is a common factor, it would mean that of every 
100 shifts, 80 will be productive and 20 will be 
lost for repair. 

2.2.2 Availability Factors 

Availability of equipment is further classified 
under two heads—‘mcchanicid availability’ and 
‘physical availability.' 


2.2.2.2 Physical availabilHy 

Physical availability is the total operational 
availability and considers time lost for any 
reason. This is expressed as a factor of the 
operating hours plus the stand-by hours to the 
total hours available for the work, or 
IiOiirs worked I-stand-by hours 
total available hours. 

■^I'lie stand-by liours as indicated, is the time 
a piece of eejuipment is mechanically available 
for operation but not used due to occasions 
arising from operational or economic reasons. 
For example, in case of a mining or tunnelling 
operation, where several operation cycles arc 
to be carried out for getting the end product 
in the scheduled time—drilling, blasting and 
then loading and hauling etc., a part of the 


equipment has to remain idle during some of 
the operation cycles even though the equipment 
is otherwise mechanically available to do the 
work. I'hese idle hours are termed as ‘stand by 
hours’ and arc taken into consideration to ex¬ 
press the physical availability factor. 

I'his can be better understood by quoting the 
explanation given in the publicatiofi “Surface 
Mining” published by the American Institute 
of Mining, Metallurgical and Petioleum Engi¬ 
neering, New York: 

“Physical availability is basically a his¬ 
torical record of a machine, showing 
what use was made of previous time* 
Although a machine may be mechanical¬ 
ly ready for service, occasions arise when, 
for operational reasons, it may not be 
appropriate or economic to use it- Phy¬ 
sical availability accounts for this condi¬ 
tion, This is a useful item in a general 
appraisal of the mechanical performance 
of equipment and may also be used as 
an indicator of the efficiency of a ma¬ 
chine sclieduling programme. 

If the physical availability is consider¬ 
ably higher than the true mechanical 
availalhliiy, the equipment is not being 
used to capacity^ and a thorough study 
of the operations would be desirable. 
Such a study could show whether a ma¬ 
chine was deliberately light-schcdulcd 
(isolated area, smaller machine, or per¬ 
formance etc.) or if poor planning under¬ 
worked some of the ecpiipmcnt at the ex¬ 
pense of ibe cciuipmeiit balance.” 

To illustrate these availability factors further, 
the following example is given: — 

Total hours available duriug a 

period in 2‘shifts operation . 3000 hours. 

Working hrs. during the period . 1500 hrs. 

Repair hours during the period . 500 hrs. 

Stand-by hours during the period , 1000 hrs. 

1500 

Machanical availability ----=0.75 

1500 + 500 

1500+1000 

Physical availability — --- — 0.83 

3000 

1500 

Elective utilisation = —— 0 .50 


2.2.2.1 Mechanical availability 

Mechanical availability is defined as the 
equipment availability, except for time lost 
purely for mechanical reasons. This is express¬ 
ed as a factor of the operating hours of the 
machine to the hours the machine would have 
worked had it not been under repairs or 

Operating liours 

Operating hours + rep air hours. 


3000 
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Physical availability is generally higher than 
the mechanical availability. The two can be¬ 
come equal when the stand-by hours become 
zero* The level of operation will tend to in¬ 
crease if the physical availability approaches the 
mechanical availal)ility. 

2*2.2. Index of u( Hi sal ion 

I'his indicates how efficiently the equipment 
is operating. The effective utilisation is ex¬ 
pressed as the hours worked over the total hours 
available for operation* 

For the purpose of reckoning of the avail¬ 
ability factor in this Chapter, the availability 
wherever expressed, has been taken as the 
mechanical availability only. 

2.2.3 Availability Related to the Intensity of 
Use 

The availability of equipment has to be 
further related to the intensity of the use of 
the equipment every “Work Day”. If single¬ 
shift operation is involved, there would Ije 
ample time during the remaining 16 hours of 
the day to carry out Preventive Maintenance, 
or repairs to the machine, thus reducing the 
dowm time of eejuipment in the working-shift 
and correspondingly increasing tlie availability 
of equipment. The availability in such cases, 
may be as high as 60%, For 2 shifts operation, 
every “Work Day”, this figure may get reduced 
to 80%, while for 3 shifts operation per Work 
Day, it may be reasonable to assume a figure of 
70%. 

2*2.4 Availahility Related to the Age of Equip¬ 
ment 

With the ageing of the machine in its service 
life, the availahility factor gets substantially re¬ 
duced. If for new machine, the mechanical 
availability factor is rated at 00% to 05%, for 
a machine which has undergone its first over¬ 
haul, this availability factor may get reduced 
to about 80%. Witli subsequent repairs and 
major overhauls of the machine, the factor may 
get further rechitecl to about 60%, unless, in 
the meanwhile, in the process of repairing the 
equipment, new assemblies and components 
have been used to replace the corresponding 
items. In the latter case, the availability factor 
may again get revised upwards though it would 
seldom he absolutely the same as for a now 
machine. 


2.3 Fixation of Schedule 

Integrating the thinking as above for per¬ 
spective scheduling in fixing up basic schedule 
of working hours for machines for optimum 
utilisation on a given spread of constnuiic.n 
work, the following points will arise:—- 

2-3.1 Daily Srhedule 

In making assessment of equipment corres 
ponding to single shift, 2-shifts and 3-shifts 
work per day, the number of working hours 
may he scheduled as follows: — 

Per day 

Single Shift ... .7 hours 

2- ShiFts . . . 12.5 hours 

3- Shirts .... 16.5 hours 

2.3.2 Monthly Schedule 

No. of working days per month: — 

25 at an average. 

Single Shift .... 175 hours 

2- Shirts . . . .300 hours 

3- Shifts .... 400 hours 

2*3.3 Yearly Schedule 

No, of months per year: — 

This would depend mainly on the climatic 
conditions. Under average conditions obtain¬ 
ing on most of the works where intensive use 
of equipment is made, it is normally reckoned, 
at eight nit)nihs per year, or correspondingly 
200 working days. In exceptional cases, these 
may range from 150 working days per year on 
the lower side, to 250 working days on the 
upper side. Further exception to this may be 

at places where even 300 working days may he 

available for the W'ork. 

Annual working hours which may he taken 
as a .schediih' ft)r an average of 200 working 
days in a year, will he reckoned as follows: — 

Singh* Shift @ 7 hrs, f)cr dny - 1400 1tours 

2- Shins 12.5 lirs. pnr day - 2500 hours 

3- Shiris (w, 16.5 hrs. per day - 3300 hours 

2.3.4 Variation in Schedule 

With incicased or reduced number of w^ork^ 
ing days, dopetiding upon the climatic condi¬ 
tions and geographical location of the works. 
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or the programmo o£ work as defined by any 
individual project or department, the reckon¬ 
ing of the figures of annual working hours for 
schedule purposes would be related to the daily 
working hours, as given in 2.3.1 above. 

2.3*5 Norms Adopted to Assess the Level of 
Utilisation 

"fhe above norms of annual schedule of wor¬ 
king hours have been used in assessment of 
the level of utilisation of equipment availa¬ 
ble in the country and in use with diffe¬ 
rent River Valley Projects, Iron Ore Mines, Coal 
Mines, Land Reclamation work. Road Building 
work etc., etc. 


2.3-6 Sehednle for Equipnieni. Utilisation 

The following table indicates the scheduled 
working hours and the average utilisation hours 
of equipment working in different shifts pet- 
year, suitably reducing the available time with 
multiplying factors. The range of the schedul¬ 
ed hours has also been indicated below the 
table depending upon the available days (150 
days to 250 days per year) corresponding to the 
climatic conditions. 

The figures of annual scheduled working 
hours shown in the table would be same for 
every piece of machine in the fleet, inclusive 
of standby equipment. 


Table showing the Annual Schedule for Equipment Ulilisalion 


No. of shifts 
in operation 

Total 

avail¬ 

able 

time 

in 

hrs. 

Avai¬ 

labi¬ 

lity 

fac¬ 

tor 

Actual 
avail¬ 
able 
time 
in hrs, 
2X3 

Average Sche- 
No. of dule 

days/years per 
on year 

fSmooths; in hrs. 

4X5 

Ave¬ 

rage 

utili¬ 

sation 

faC' 

tor 

Ave¬ 
rage 
utili¬ 
sation 
per yr. 
in hr. 

6x7 

1 

2 

3 

4 

5 

6 

7 

8 

One Shift 

8 

0.9 

7.0 

200 

1400 

0.85 

1200 

Two Shifts 

16 

0.8 

12.5 

200 

2500 

0.80 

2000 

Three Shifts 

24 

0.7 

16.5 

200 

3300 

0.75 

2500 


Range of Scheduled hours ^ depending on the working vision for these operating conditions would 

days days to 2m days) mailable in ayear therefore, usually be assessed at 10%, 20% 

Single Shift . 1000 to 1700 hrs. and '30% respectively. 


Double Shift . . 1800 to 2800 hrs. 

Three Shifts . . 2400 to 3600 hrs. 

2.8.7 Scheduling Stand-by Equipment and Com¬ 
ponents 

To keep sustained production at the opti¬ 
mum level, stand-by provisions of equipment 
are made while assessing the requirement of 
equipment for a given job. These standby 
equipments are pushed into operation when any 
equipment on production is withdrawn for re¬ 
pairs or maintenance. Standby provision, there¬ 
fore, is directly related to the mechanical avail¬ 
ability of equipment on a given job. As indi¬ 
cated in the equipment utilisation scheduling 
table given in para 2.3.6 above, the availabi¬ 
lity of equipment with different operating con¬ 
ditions have been assessed at 90%, 80%, and 
70% for single shift, double shift and three- 
shifts operation respectively. The stand-by pro- 


In practice, it has been seen that excessive 
standby provision tend to reduce the utilisa¬ 
tion of equipment proportionately. Therefore, 
it is the thinking of the Committee that instead 
of providing too many standby equipment, 
stand-by components may be provided for to re¬ 
duce the down-time through component ex¬ 
change system. In such cases, whenever any 
component on a machine needs repairs, the 
stand-by component is immediately replaced on 
the machine and the component needing repairs 
is removed from the machine for repairs. This 
component that is removed from the machine 
for repairs, is repaired in Main Workshop at 
the earliest pos.siblc time and kept as a stand-by 
component for replacement whemever such occa¬ 
sion would further arise. Such a system reduces 
the down-time on repairs to equipment and 
therefore, the requirement of stand-by eejuip- 
ment is considerably reduced. 
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Usually, sudi stand-by components are re¬ 
quired to l)c purchased along with tfK: initial 
suppl) of spare parts ordered ah^ng with the 
equipuKmt. Since the stand-by components are 
used as Sparc parts, replacement cost thereof, 
is met from the repair provision of such equip¬ 
ment and no extra provision is made for pur¬ 
chase of these components. 

Since it is difficult to arithmetically assess the 
exact propoition of stand-by equipment to 
stand-by components to be provided for at diffe¬ 
rent operating conditions to achieve optimum 
efficiency with minimum investment, the Com¬ 
mittee have generally assessed the ngiues as per 
the talde given below. For average conditions, 
these figures may be adopted for assessing the 
requirement of stand-by equipment and stand¬ 
by components for different operating condi¬ 
tions: 

Standby equip- Standby com- 

Operating ment as a per- poneats as a 

Gondidons centage of the percentage of 

actual Nos. of the total cost 

equipment re- of equipment 

quired 


(a) 

Single Shift 

10 

5 

(h) 

Double Shift 

15 

7 

(c) 

Three Shifts 

25 

10 


For crawler equipment the wear and tear on 
track components being comparatively more, 
the provision of standby components has to l)C 
reckoned at a slightly higher figure. Tliis may 
be assessed at 7%, 9% and l-^% of the cost of 
equipment for single-shift, double shift and 
three shift operations, respectively. Identifica¬ 
tion of the items of standby components for 
crawler tractors has been given at Appendix 
2.4, for illustrative study. 

2.3.8 Enhanced Raic of Provision of Slandby 
Equipment for Operations Involving wide 
Equipment Spread 

To what lias been indicated above, there 
could be an exc:eption of the type as in the 
case of work on canals and road construction. 
In such cases, tlic equipment spread being over 
very long distances—100 to !a0 K.M. of a canal 
or in case of roads even 200 K.M. and above 
at a time, better availability of equipment for 
sustained production work could be assured if 
the rate of provision of standby equipment 

9_2 GW & PG/ND/7J 


could bo enhanced. The exact figures of pro¬ 
vision would have to be gcmtraily related to 
the actual management and/or the maintenance 
and repair facilities provided in relation to each 
job; but at an axerage, the maximum provision 
of standby ef|uipmcnt may not surpass the 
maximum provision of 25% otherwise indicat¬ 
ed for 3-shifts work in a concentrated location, 
even if the work is to be done only in single 
shift daily. 

The management organisation and mainte¬ 
nance aspects have been dealt with more ela¬ 
borately in relevant Chapters. 

2.4 Economics of Multishift OjK^ration 

In relation to the factor of ‘human nature’, 
as mentioned aliove, the question arises as to 
whether tlic work with equipment he done in 
single-shift, 2-shifts or 3-shifts. Experience proves 
that the economic gain resulting from intensive 
use of equipment over 2 shifts and 3 shibs every 
day, will more than jiistifv minor problems 
generally entoiiniered in the night-shift work. 

2.4.1 Management Plays important Role in 
Mu 11 ish i ft Opera t ion 

Muiti shift operation of equipment can result 
in entailing maximum economy in work, only 
if the management of operations is highly effi¬ 
cient and best attention is paid to maintenance 
and repairs to equipment with larger objective 
of maximum availability and optimum utilisa¬ 
tion of the machines. A highly efficient spare 
parts procurcTiicnt organisation with proper 
enforcement of inventory control s)stcin, will 
substantially helj) in attaining the required de 
gree of success for such economy in nudti-shift 
operations. 

2.4.2 Reduced Investment 

On rough reckoning, it would not be rrrong 
to say that it iron Id require onlv I /3 rd the 
equipment to move ‘X-tons* material in a 3- 
shift per-day work, compared to moving the 
same tonnage operating only one shift per day. 
In practice, however, the relationship or ratio 
as above, may slightly vary mainly due to the 
fact that the efficiency of operation in the night 
shift work mav not be as high as it would be 
in the day shift. Moreover, the standby provi¬ 
sion of equipment for multi-shift work would be 
comparatively larger so as lo ensure adequate 
availability of equipment. 
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During the course of their deliberations with 
different users of equipment, whose sites of 
work were visited by the Members of the Com¬ 
mittee, the question was generally posed—“Is 
it economical to run the equipment in single 
shift or multi-’shifts?*’ Notwithstanding the 
main influencing factors leading to a straight 
decision with regard to 2-shifts operation, or 
3-shifts operation of machines in preference to 
single shift operation, mainly the geographical 
and climatic conditions obtaining at individual 
sites of M^ork, the main factor to be considered 
is the investment by way of capital cost of 
equipment on a given work, and the phased 
time schedule of execution of the work. If the 
work is to be completed over a fairly long 
period, say 8 to 10 years, and the geographical 
and climatic conditions obtaining at the site 
of work cause physical handicap for such opera¬ 
tions to be carried out beyond a single shift 
work, it would be obligatory to plan the work 
with equipment working in single shift. If 
however, the duration of work is smaller, 
rigours of climate do not cause a handicap to 
the working of equipment in 2-shifts or longer 
every day, it would be only prudent to reduce 
the capital investment in equipment and plan 
multi-shifts operation with machines. 

2.4.3 Economy in Overheads 

More intensive use of equipment entails eco¬ 
nomy in the end cost of production and re¬ 
duces annual overheads including the element 
of interest charges, besides the reduction in 
capital outlay on equipment, for a given job 
defined in terms of specific quantity of material 
to be moved over a given period. In relation 
to the work in semi-Government organisations, 
or Public Sector Undertakings, besides this con¬ 
sideration of reduced investment and annual 
overheads, the accelerated rate of depreciation 
in consequence of multishift work, results in 
larger amounts of profits due to Income-tax 
rate structure which provides an incentive to 
the equipment owner to use the equipment more 
intensively through multi-shift operations. 

2.4.4 Reducing Residual Life 

Very often, another dominating factor which 
weighs heavily in deciding the issue regarding 
2-shifts or 3-shifts operation is the residual life 
of the machines, as well as their residual value 
on completion of the work on which these are 
employed. It may be a better proposition to 


organise a 3-shifts operation on certain time- 
bound programmes of work where the equip¬ 
ment is employed so that the residual value of 
equipment is the least possible and the amount 
of charges to be borne by way of idle time de¬ 
preciation of the equipment after the comple¬ 
tion of work (in the event of equipment not 
rehabilitated elsewhere in proper time), are re¬ 
duced to the minimum. It is a natural pheno¬ 
menon noticed by the Committee during their 
survey that every project authority starting a 
new scheme for execution, according to a time- 
bound programme, tries to take new machines 
rather than the old machines, readily available. 
It is this feeling of inherent reluctance on part 
of the project authorities which has also to be . 
given proper consideration in deciding as to 
whether or not the equipment operation be 
planned for 2-shifts or 3-shifts operation. 

24.5 Determination of Economical Shifts of 
Operation 

The Committee have further examined this 
issue by working out some exercises assuming 
certain quantity of earth work to be done in a 
defined period, making selection of items of 
equipment to do the work, in 3 alternatives, 
viz., single-shift, 2-shifts and 3-shifts daily over 
the same given period. The annual working 
hours corresponding to single shift, 2-shifts and 
3-shifts operation of machines were assumed at 
1200, 2000 and 2500 hrs. per year, respectively, 
based on the average utilisation figures as de¬ 
fined at para 2.3.6. The net resultant position 
arising out of this study is as follows: — 

2.4.5.1 Capital investment 

The capital investment in equipment would 
be 1 : 0.6 : 0.48 for single shift, 2-shifts and 3- 
shifts operation, respectively. 

2.4.5.2 End cost 

'I'he net total amount of expenditure in terms 
of ownership and operating costs of equipment 
for the same quantity of work in a given period 
of time reduced to present worth at 6% into 
rest, would be of the order of 1 : 0.816: 0.70 
respectively. The basis of calculation is given 
at Appendix 2.3» 
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2.4.3.3 Conclusion 

Hence, the unit rate ot work, lor the total 
quantity involved over a given period, was the 
lowest in 3-shifts operation. 

2.4.6 Standard Practice to he Followed 

The Committee considers that there is a dire 
need for 3-shifts operations for any work with 
cquijmient oji jobs where large scale mechanisa¬ 
tion is involved, and large fleets of equipment 
are concentrated in a compact area of work, and 
this practice should be encouraged. However, 
individual conditions of work, time-bound pro- 
gramme of completion of the work, the avail¬ 
ability of personnel and facilities to man the 
machines etc., have to be properly integrated in 
making the final decision in a judicious manner 
regarding the particular mode of arrangement 
of work whether in 2-shifts or 3-shifts. 

2.5 Accomplishment by Way of Actual Utili¬ 
sation of Equipment by Different Users 

2.5.1 Scope of Examination 

The Committee had called for information 
from various Central and State Government De¬ 
partments, the Public Sector Undertakings and 
private users of equipment and contractors, re¬ 
garding total number of hours docked by the 
machines from the date of purchase of indivi¬ 
dual items upto November, 1970, and year-wise 
details of working hours by different items of 
machines over the period 1965-66 to November, 
1970. Detailed information was received from 
over 150 such users of equipment in different 
sectors; however, a fairly large number of re¬ 
turns so filed by them do not give adequate 
information to precisely judge the average level 
of utilisation of equipment for purposes of com¬ 
parative study. All the same, some of the major 
users of such equipment e.g., Irrigation and 
Power Projects, the National Mineral Develop¬ 
ment Corporation, National Coal Development 
Corporation, Hindustan Steel, Rehabilitation 
Reclamation Organisation, Directorate General 
Roads—Roads Wing of the Ministry of Trans¬ 
port, and some users in the private sector, have 
rendered fairly elaborate details of information 
in this regard. 

2.5.2 Limiting the Study to 40 Major Projects 

Since tabulation of information in respect 
of such a larg^ number of users of equipment 
in the Appendices to this report would involve 


substantial amount of printing and paper, for 
purposes of rendering a spectrum of analysis of 
the information, selection has been made of 
about 40 major users of equipment—taking a 
few users from each Sector. 

2.5.3 Limiting Further to 5 Major Categories 
of Equipment 

Further more, the categories of equipment 
selected for making an assessment of the level 
of their utilisation in relation to individual pro- 
jects/Public Sector Undertakings/Sectors, cover 
only five items, viz.. Power shovels, cranes, craw¬ 
ler tractors, dumpers and motorised scrapers. It 
is in relation to those categories of machines 
that the information regarding level of utilisa¬ 
tion has been given in details while in respect 
of the remaining items in different categories 
of equipment, the information has either not 
been given too cdaborately, or not upto the de¬ 
sired extent. Moreover, these five categories of 
equipment alone make about 80% of the total 
value of equipment reported to be available with 
different users in various sectors in the country. 
The Committee examined in details the infor¬ 
mation as received from various users regarding 
utilisation of equipment for purposes of cove¬ 
rage in this report. Information received from 
40 major users of equipment in different sectors 
has been compiled in the table given in Appen¬ 
dix 2.1. 

2.5.4 Summary of the Statement Compiled on 
Utilisation 

The names of the users of equipment, the 
number of pieces of equipment in each cate¬ 
gory, the year of purchase of the equipment, 
the figure of weighted average annual hours 
of utilisation over the period from the year of 
purchase of the machines to November, 1970, 
the weighted average annual utilisation over the 
past five years upto November, 1970, the figures 
of maximum animal utilisation—relating it to 
the best performance of any one group of equip¬ 
ment in any year out of the period of 5 year, 
have been indicated in the Statement. 

Separate Statements/Tables as per Appendix 
2.2 have been prepared for each category of 
equipment, covering in each Statement all the 
40 users. 

The following is the summary of information 
given in the Statement* 



'fable Show hi g (he abslracl of a'oerage utilh 
sal ion. Abshacl of ulilisadon of equipment 
with 40 nmjor users. 


S. Category of No. No, of users with whom 

Nv) Equipn.ient of the weighted average uti- 

Usc rs Us a t ioii ol' cq u ipme 11 1 w as ; 





60% 50% 
and to 
above 80% 

30% 

to 

50% 

Below 

30% 

I. IrxcavfCors . 


34 

2 6 

13 

^3 

2. Cranes 

. 

2i 

2 3 

2 

14 

3. Tractors(Cr.) 


36 

4 7 

12 

13 

■1. ] Jumpers 


29 

2 6 

5 

16 

a. Scrapers (M) 


14 

1 

6 

7 


2,(i. Observations 

VVitli tlic exception ol: one lriigaUt)Ji and 
Powci Piujcct^ namely, the Beas Project, where 
the equipment has been used in 3-shilts work 
daily, all other users have worked the equip- 
vuciit in 2-sfii£ts every day. 1 he basic sclicduk 
ol working lor 2-shilts operaLion oC equipinent 
being 2500 annually, utilisation figures ol 00% 
and below, would indicate 1500 working hours 
per year, or lesser. In fact, this amounts to 
the maximum of the schedule lor single shift 
operation, i£ 1500 hours have been clocked. 
Hence, basically, the performance of equipment 
in a large number of cases, is equivalent to a 
single shift operation even though 2-shifts opera¬ 
tion has been generally made. 

The cross-section of similar iiifomiation in 
relation to returns received from over 150 users 
reflects even a more grim picture in as much as 
the level of utilisation has been 50% and below, 
in most of the cases. 

The principal observation that can, therefore, 
be made is that the level of utilisation ol equip¬ 
ment with an average user in the country has 
been ‘poor’. The eases of exception to this 
observation in fact only serve to substantiate 
this observation. Evidently, there is great scope 
for reforniatioti with regard to the method and 
system etc., in planning the requirement of 
equipment, making gainful use thereof on the 
job through proper maiiUenance, repair and 
management of the equipment. While the com¬ 
plete analysis of the reasons for low utilisation 
of equipment is given in the Chapter relating 
to term of reference No. 3, viz., “Reasons for 
low utilisation of equipment”, it may suffice to 
indicate that the resultant position emerging 


fioni the sampling and analysis of the informa¬ 
tion with regard to utilisation of ecjuipment 
gravitates the importance of detailed study in 
relation to each factor/causc contributing 
towards low utilisation of equipment. The im¬ 
portance of cadi particular caust* ui problem 
has to be judged further in relationsliip to the 
overall aspect of equipment economics and to 
the overall productivity of the machines. Even 
the maximum utilisation of equipinent may not 
yield the highest productivity otherwise desir¬ 
able from given items of machines. The variety 
of details of items so involved in such considera¬ 
tion is discussed in individual Chapters relating 
to maintenance, repair and management of 
equipment. 

2.7 Sunimary of Observations and Recommen¬ 
dations 

The level ol utilisation of cquipuienl with 
an average user in the couiury has been poor. 
Analysis of information with respect to 10 major 
users reveals the foliowing: — 


Average utilisation 

Users percentage 

80% and above 

7% 

50% to 80% 

17% 

30% to 50% 

29% 

Below 30% 

47% 


In order to set the aim for attaining opti¬ 
mum utilisation of equipment, it is very essen¬ 
tial that basic schedules of operation hours arc 
properly framed. The efforts should not be 
to cither so set the aim or the schedule that 
in spite of evidently low^ utilisation of equip¬ 
ment the efficiency in utilisation of equipment 
is rdlected high enough. Ibis would amount 
to an attitude of attaining sell complecency 
only. 

In defining the schedules, the efforts should 
not be to scale doivn the ligures because of cer¬ 
tain persistent occurrences winch take away a 
part of the available w'orking time. Corrective 
actions should instead be planned for minimis¬ 
ing such losses in time due to recurring troubles. 

Further more improvements in degree of 
maintenance and repairs should be caused so 
as to minimise ih^^ effect of ago of equipment 
in setting the schedules. Arbitrarily scaling 
down of schedule figures at different stages of 
life of equipment is not a rational process. 
After all, in the entire process of utilisation of 
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equipment, equipment economics is to be given 
the prime consideration so that the main objec¬ 
tive of least cost of production is achieved with 
the minimum possible investmcjit in equipment. 

R ecomrnenda t io?is 

(1) Recommended hgures of schedules of 
working hour in a year with 200 available work¬ 
ing days are as follows: — 

Oi)c shift work per day . , 1400 hrs. 

Two shifts work per day . , 2500 hrs. 

Three shifts work per day . , 3300 hrs. 


(2) Recommended standby provision of 
equipment and components for dilfercnt operat¬ 
ing conditions are as follows: — 

Operating Conditions Standby Standby components 
equipment as a percentage of the 
as a per- total cost 

centage of ----*- 

the actual Oth(!r Crawler 

Nos, of than Equip- 

equipment Crav\ler nient 




required 

Eqpt. 


(a) 

Single Shift . 

10 

5 

7 

(b) 

Double SI hit 

15 

7 

9 

(c) 

Three Shifts . 

25 

10 

13 





CHAPTER 3 


Reasons for low utilisation of equipment and low efficiency in operation 
and remedial measures necessary for improving eflSiciency in the 
operation of equipment and for optimum utilisation thereof 


3.1 Areas of Analysis 

In the preceding Chapter on ‘^Assessment re¬ 
garding level of utilisation of available equip¬ 
ment’', detailed observations have already been 
made to significantly indicate the status of utili¬ 
sation of equipment in the country with differ¬ 
ent users of such equipment. The resultant 
analysis of factors contributing towards low 
utilisation of equipment has to be summarised 
with a view to clearly define the scope of fur¬ 
ther improvements necessary to achieve the re¬ 
quired standard of utilisation of equipment. 

Let it be indicated, at the outset, that ev’en 
the highest degree of equipment utilisation 
may not always mean the highest productivity. 
Unless ‘Preventive Maintenance' considerations 
are properly detailed initially and rigidly fol¬ 
lowed in practice, it could be least expected 
that a particular machine in use would give its 
best on the job. The techno-economic aspects 
of ‘Preventive Maintenance' which are impor¬ 
tant in this context, would include (i) selection 
of equipment; (ii) care taking of equipment and 
(iii) proper record keeping. The record keep¬ 
ing aspect is important for defect analysis, cost 
evaluation and cost effectiveness. While the 
main subject of ‘Preventive Maintenance* is 
dealt with in Chapter 10, “Maintenance Proce¬ 
dures", it may be emphasised that selection 
and care taking of equipment arc two impor¬ 
tant aspects which have a direct bearing on effi¬ 
ciency in utilisation of equipment. Their ef¬ 
fect on utilisation and productivity of equip¬ 
ment can be evaluated by the record of per¬ 
formance if properly maintained. The analysis 
of reasons for low utilisation can be made prin¬ 
cipally from a study of such record only. 

3.2 Reasons for Low Utilisation 

The broad classifications of the reasons for 
low utilisation would be as follows: -- 


(1) Planning deficiencies at commencement: 

(a) Lack of proper plant planning and 
facilities at the time of framing of 
project estimate due to nonavailabi¬ 
lity of precise data resulting in im¬ 
proper choice of equipment by cate¬ 
gories, sizes and quantity, and lack 
of standardisation. 

(b) Starting work with old and sick 
equipment without proper facilities 
for maintenance and repairs. 

(c) Continuous additions of old and sick 
equipment at different stages of con¬ 
struction of project without aug¬ 
menting work shop facilities, or ade¬ 
quately providing skilled staff. 

(2) Lack of proper forward planning of work 
for sustained use of equipment. 

(3) Delay in rehabilitation of surplus equip¬ 
ment on completion of certain items of 
work, resulting in equipment lying idle 
without work. 

(4) Inadequacy of maintenance manage¬ 
ment organisation and service facilities; 
and lack of consciousness for organised 
preventive maintenance programme. 

(5) Lack of skilled staff for operation and 
repairs and lack of training facilities for 
‘in-service-training’. 

(6) Handicaps arising in repairs of machines 
due to lack of workshop facilities: 

(a) Lack of planning in Workshop Lay¬ 

out inadequate floor space, handling 
facilities and workshop equipment 
and tools; and 

(b) Unhygienic environmental conditions 
of work in shops. 
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(7) Lnrk of proper planning for spare parts 
provisioning and inventory control. 

(8) I.ack of proper working conditions. 

(9) Lack of incentive for the labour engaged 
on operation, maintenance and repair 
of equipment. 

(10) Improper management of operation. 

Discussion on the Reasons for Low Utili¬ 
sation and Suggestions for remedial mea¬ 
sures. 

The following will provide elaboration of the 
above points so as to explain dearly their im¬ 
portance and significance in relation to the 
work on which the machines are employed. 

3.3.1 Larli of Proper Pinnf Planning at the 
time of Framing of project estimate due 
to non-availability of precise data result¬ 
ing in improper choice of Equipment 
by Categories, sizes and Qiiantify and 
Lack of Stayidardisation, 

3.3.1.1 Selection of equipment icith scanty 
details in Project Estimates. 

In most cases, the project estimates give only 
an estimate of quantities involved in indivi¬ 
dual items of work. Elaborate details in respect 
of such items of work arc, however, not furnish¬ 
ed; and most often, only scanty details are 
given with regard to the exact type of material 
to he handled, the precise location of the bor¬ 
row areas with details of quantity of material 
to be taken from each, their distance from the 
actual site of work on the project, the details 
of the haul reads their length, gradients etc. 
that would be involved, etc. etc. Certain basic 
assumptions are made in evaltiating each item 
quantitatively and conditionally. Consistent 
with these sketchv details, choice is made regard¬ 
ing categories of equipment that would be em¬ 
ployed on the job for given items of work, and 
the numbers thereof that would be required 
commensurate with the time schedule of opera¬ 
tions, or for completion of each item of work. 
It is more or less an exercise of dovetailing the 
quantities of works and those of items of equip¬ 
ment into the working schedules as drawn. 

3.3.1.2 Incomplete exploratory work. 

Unless a clear exercise regarding plant plan¬ 
ning is carried out, based on precise data re¬ 
garding conditions of w^ork, type of materials. 


quantities of material to be handled from each lo¬ 
cation of materials etc., etc., it amounts only to 
framing a ^Guesstimate' (estimate based on 
guess work), regarding equipment to be selected, 
or the quantity thereof to be provided for pur¬ 
chase. Some times even the exact mode of opera¬ 
tions with equipmevU cannot be precisely decid¬ 
ed upon, due to the exploratory work having not 
been adequately carried out. This makes it diffi¬ 
cult for any exercise to l>e worked out on ecO' 
nomy in end cost of work that may be possible 
with the use of different combinations of equip¬ 
ment by types, categories and number thereof, 

3.3.1.3 Factors influencing equipment selec¬ 
tion. 

The general factors which influence selection 
of construction machinery include: — 

(1) The job specification requirements. 

(2) Climatic condition.s—length of construc¬ 
tion season, or operational season. 

Topography, which often determines the 
design grades and the length of haul dis¬ 
tance etc. 

(^) Availability of equipment from ready 
sources may be even contractors' equip¬ 
ment. 

(5) Characteristics of the soils/matcrials to 
be excavated and/or compacted, the main 
process of handling the materials, aggre¬ 
gate processing, or haulage of excavated 
material, haulage of concrete from a cen¬ 
tralised unit to the placement area etc., 
etc. 

(fi) The type of hauhroads available and de¬ 
tails of any bridges, super-strnctnrcs over 
which the equipment has to move. 

In brief, the machine selection for a specific 
job depends upon three main factors, viz., 

(i) Physical 

(ii) Time and 

(iii) Cost. 

3.3-1.4 Details to be covered in project esiU 
mate. 

To illustrate the points made in para 3.3.1.3 
above by an example, it may he mentioned that 
if on a rockfill Dam, it is intended to provide 
the required material by excavation from hills 
in the area, unless the characteristics of the rock 


{•^) 
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to be excavated are dearly known, as also the 
quantity of acceptable rock that would be avail¬ 
able from hills at different locations, it would 
be difficult to decide whether the excavation of 
rock and its carriage to the rock-fill dam from 
the borrow areas, should be done with the 
use of powerful Tractor-Rippers, Dozers, Loa¬ 
ders and Dumpers of certain size and capacity, 
or by drilling, blasting, dozing and loading with 
Shovels. The subsequent haulage of the ma¬ 
terial so excavated, would again depend upon 
the size of the rock resulting from such process 
of excavation and also on the haul distance, 
the type of roads involved its width gradients, 
curves etc. As an extension to this, it would 
have also to be determined clearly, if, as a re¬ 
sult of study to be made at site, it would be 
possible to reduce the length of the haul roads 
by dropping the material through chutes or 
by dozing it down over the face of the hills to 
the toe of the hill from where the material 
would lie loaded into Dumpers with suitable 
loading equipment. Again, if on the top ben¬ 
ches the lead involved for carrying blasted rock 
to the top-most point of the chute is rather 
small, it may be economical to use Wheeled 
Loaders to carry the excaved material directly 
fo the feeding point of the chute. In case the 
lead involved is substantial—generally above 500 
to 700 ft., use of Wheeled Loaders may not be 
economical for haulage and Dumpers of cer¬ 
tain size may have to be employed, 
for carrying the excavated material to 
the feeding point at the top of the chute. 

In this example, the type of material to be 
excavated, the terrain to be negotiated by the 
machine and the topography, cover the “Phy¬ 
sical” aspect. Selection of the method of 
work for least time of production cycle and 
consequently attaining optimum production 
constitute the element of time. Combination 
of methods of work by using different tools of 
production—machines, suitable for the physical 
condition, resulting in maximum production 
with least investment or minimum cost of pro¬ 
duction per unit of material produced, serve 
as the basic criteria for apt choice or selection 
of equipment. 

3.3.1.5 Wrong choice of equipment due to 
inadequate data 

In absence of clear details in respect of items 
defined in para 3.3.1.3., initial choice of equip¬ 
ment cannot be correctly made. The resultant 
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handicaps that are faced later in actual de¬ 
ployment of equipment on the job sometimes 
necessitates purchase of additional equipment 
of a different type and category. The machines 
Initially selected and purchased for the work, 
then remain unutilised or underutilised. 

The Committee have come across a few cases 
of this nature, on some of the projects visited 
by them, 

3.3.1.6 Results of improper selection 

Such improper selection of equipment at the 
outset causes additional investments, delay in 
progress, higher cost of production, lack of 
standardisation, larger inventories of spare parts, 
substantial reorganisation of the supporting 
maintenance and repair facilities initially plan¬ 
ned, besides the extra storage, warehousing, 
workshop facilities and establishments. 

3.3.1.7 Finalisation of technical details be¬ 
fore commencing work 

In order that production/progress schedules 
do not get upset and the investment costs arc 
sustained at the minimum levels, it is only 
essential that the “Physical” aspects be very 
thoroughly finalised after detailed exploratory 
work before the work on the project commences. 
Project planning based on this consideration 
will help in making selective and apt choice of 
equipment besides ensuring optimum utilisa¬ 
tion of equipment and maximum productivity 
thereby. 

The time initially taken to sort out such de¬ 
tails may result in slight delay in the commen 
cement of production work on the project; but 
in the long run, the handicaps to production 
that may otherwise arise, if the work is started 
without proper exploration and details of work, 
could be clearly avoided. Briefly speaking, the 
approval of a project estimate may tantamount 
to a clcarance/approval in principle in under¬ 
taking the work on a given scheme, or project. 
However, before the work is undertaken, it 
should be necessary to finalise the technical de 
sign estimates and financial estimates based on 
thorough details of the work to be done, A period 
of one year may be stipulated as the time bet¬ 
ween the approval of the project estimates and 
submission/approval of the design estimate and 
the financial estimates in relation to different 
items of work. 
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3.3.2 Lack of Standardisation 

If the plant planning exercise is carried out 
properly before the work commences on a pro¬ 
ject, it would be possible to determine correctly 
the items of equipment essentially required and 
the phased programme of their procurement 
at different stages of construction or operations 
on the project. Accordingly, it would also be 
possible to determine precisely, the extent upto 
which standardisation of equipment would be 
possible. The standardisation aspect in rela¬ 
tion to given categories of equipment would in¬ 
volve, its make and size, besides the make of 
the Diesel Engines/Power Units with which 
the machines could be equipped. These de¬ 
tails could then be properly defined so that, in 
the event of procurement of equipment in 
stages, a clear policy could be laid down about 
the makes and sizes of the equipment in diff¬ 
erent categories thereof and/or the make of the 
Power Units that would equip the machines. 
This would facilitate the convenience of en¬ 
forcing proper maintenance drills, providing 
proper facilities for repair and maintenance of 
the machines enforcing inventory control on 
spare parts and holding down the limits of 
stocks of spare parts in view of the standardi¬ 
sation in the makes of equipment and Power 
Units, that would be in use of the project. 

It is a general observation of the Committee, 
that the huge assortment of makes and models 
of machines in the same category of equip¬ 
ment in use on different projects and the di¬ 
versity of makes of Diesel Engines and Power 
Units on different machines at a single project/ 
job, has caused a great deal of inconvenience to 
the project authorities in maintaining smaller 
stocks of spare parts, providing adequate facili¬ 
ties for maintenance and repair work and mak¬ 
ing available properly trained skilled hands for 
operation, maintenance and repair of equip¬ 
ment. It is these conditions relating mainly to 
lack of standardisation, which have substantially 
contributed towards low utilisation of equip¬ 
ment, as also of resultant inefficiency in opera¬ 
tion and maintenance of the equipment. 

3.3.3 Lack of Forward Planning of Work for 
Sustained use of Equipment 

3.3.3.1 Forward plannmg before purchase of 

equipment 

At tlm inception of the project, the main items 
of expenditure are construction of buildings 


and roads, provision of amenities like water, 
electricity, medical facilities, social welfare 
items, transport facilities etc. All these are a 
must for boosting up the morale of the persons 
to be employed on the job so that the diffi¬ 
cult working conditions generally met with on a 
project do not become a handicap to the em¬ 
ployment of persons. It is, however, obser¬ 
ved that on some of the projects, fairly large 
amount of equipment is purchased in bulk even 
though the same may not be required to that 
extent at the initial stages. Perhaps, such ex¬ 
penditure on equipment is taken to be the 
yardstick of progress. This involves serious 
hazards in so far as storage, warehousing, up¬ 
keep and maintenance of equipment is con¬ 
cerned, specially when the adequate stor¬ 
age and workshop facilities may not have 
been provided at the outset. Moreover, even 
the trained personnel may not be available 
for operation and repair of equipment 
at that stage. Consequently, the machines 
are underutilised at that stage; and in¬ 
adequate attention to repair and maintenance 
during that period causes physical deteriora¬ 
tion of machines and their subsequent under¬ 
utilisation in the following period. 

3.3.3.2 Work awarded to contractors after 
purchase of equipment 

The Committee have also come across cases 
whtre after initial purchase of large number of 
machines, it was decided to allot the work on 
the project to contractual agencies private con¬ 
tractors or an organisation like N.P.C.C. Such 
agencies having their own equipment to do 
the work, did not take over the equipment pur¬ 
chased by the project for the same work. Ac¬ 
cordingly, the equipment purchased by the pro¬ 
ject remained idle for considerable periods of 
time. 

A view is generally held by the project autho¬ 
rities that in the event of unsatisfactory per¬ 
formance on part of the contractors employed 
on the job, the departmental equipment could 
lie pushed into operation, so that the sche¬ 
dules of production do not get seriously upset. 
Such planning certainly results in increased ca¬ 
pital investment, which remain unproductive 
due to equipment lying idle. The interest 
charges on investment and the idle time depre¬ 
ciation that accrues when the equipment is un¬ 
productive and idle, result in substantial losses 
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ot‘ revenue and blockade of capital which could 
be otherwise gainfully used more productively 
elsewhere. 

3.3.3.3 Lack of understanding on equipment 
economics 

In some instances, in spite of equipment hav~ 
ing been purchased for certain items of work 
on a project, work was allotted to contractors 
since the rates quoted by them were cheaper 
than the estimated rates with departmental ma¬ 
chinery. or purposes of bid evaluation, the in> 
terest charges on cost of available equipment, idle 
time depreciation of equipment, cost by way of 
wages of operational and maintenance staff on 
the rolls of the project etc., etc., were not taken 
into account. Once the equipment is purchas¬ 
ed, certain items of ownership and operating 
costs keep accruing to the equipment owners. 
If these are not accounted for, it is only false 
economy in getting the work done by an out¬ 
side agency at allegedly cheaper rates. More¬ 
over, underutilisation of equipment is a direct 
consequence of such a situation. 

It has also been observed that in such cases, 
some of the contractors quit the work after 
doing only a small portion—easier portion of the 
work, allotted to them. The remaining por¬ 
tion of the work which is more difficult in 
nature, is ultimately to be done department- 
ally with project’s own equipment. This pre¬ 
sents a rather disturbing position. 

3.3.3.4 Phasing of procurement 

Another aspect which causes idle tiitie of 
equipment is the improper phasing of procure¬ 
ment. Tlierc arc occasions when, due to avail- 
abilitv of funds/foreign exchange, a major por¬ 
tion of the total equipment for work on the 
project is purchased in a lot, even though only 
a part of it would be required in the initial 
stages of work at least for the first two years. 
In principle, this is a similar case, as referred 
to in para 3,3.3.1. 

3.3.3.5 Proper scaling of requirement 

In order to meet the contingencies referred 
to in paragraphs 3.3.3.1. and 3.3.3.4„ it is essen¬ 
tial that a clear schedule of phased programme 
of procurement of equipment be initially drawn. 
This could be done only if the scale of require¬ 
ment of equipment is clearly laid out commen¬ 
surate with the work-load requirements rela¬ 
tive to the time schedule of operations on the 


project. Such phasing and scheduling alone 
will result in economy in inves^Mients and opti¬ 
mum utilisation of the equipme. t on the job. 

Generally, the peak requirements of work 
on a project may be expected in the third or 
the fourth year of construction. That is the 
time when the maximum number of machines 
have to be pushed into operation to sustain 
the level of production at the optimum. If the 
bulk of equipment is purchased initially in one 
lot, it is generally not in proper condition to 
give the optimum production at the ‘peak re¬ 
quirement* period. If, however, the equip¬ 
ment is procured in stages, commensurate with 
the workload requirement, the additional 
items which ariive physically in time for the 
peak requirements, would ensure the required 
progress. 

In this process, it would also be possible to 
create adequate facilities for maintenance and 
repair of equipment. 

Discrete and judicious scaling of require¬ 
ments of equipment for procurement would 
reduce initial investment, give better utilisa¬ 
tion of equipment, permit better efficiency in 
operation tlirough better availability. 

3.3.3.6 Economy in sustained use of equip¬ 
ment purchased for the work 

To avoid idle time costs, it is necessary to 
ensure sustained operation of equipment 
throughout the available working time in a 
construction season/annual. Sometimes en¬ 
ough work-load is not provided for such con¬ 
tinued and sustained use. This results either 
from excessive equipment on the job or in 
consequence of design details etc., of the work 
not being finalised in proper time for the 
equipment to be deployed. Occasionally, some 
resources, handicaps also cause delay in exe¬ 
cution of the work, consequently rendering the 
machines idle. 

3.3.3.7 Critical analysis and scientific methods 
of approach to work 

It is also occasionally happens that integra¬ 
tion of the resources to do a given item of work 
is not properly done at the time of commence¬ 
ment of the work on a project. While the ini¬ 
tial expenditure on purchase of equipment is 
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incurred, financial resources' handicaps in sub¬ 
sequent period, or nonavailability of some of 
the scarce materials, come in the way of equip¬ 
ment being consistently utilised. It is most 
essential that a very clear view be taken initi¬ 
ally of properly coordinating and integrating all 
resources before deciding to invest large sums 
of money in the purchase of equipment for a 
given job. In brief, the ’CPM’ (*) Charts and 
'PERT’ (*♦) Analysis should be the scientific 
method of approach for work on projects. The 
exact significance of this is hardly understand¬ 
able or at least this is conspicuously absent from 
the sphere of planning of work on projects. 
If a critical analysis is clearly made, in form of 
'CPM' Charts, it may, perhaps, be possible to 
economise substantially in initial investments 
of capital on those projects the capital which 
otherwise gets blocked up unproductively over 
long periods, mainly in the cost of equipment. 

3.3.;5.8 Cell for 'Time and Methods' studies 

Production by earthmoving inacliines invol¬ 
ves repetitive cycles of operation. For equip¬ 
ment utilisation to yield maximum producti¬ 
vity, it is necessary that each cycle of operation 
involves least time. For this to be done, con¬ 
tinuous studies have to be carried out for de¬ 
termining if any delay factors involved in pro¬ 
duction cycle time can be removed by chang¬ 
ing the methods of operation. Such research 
and study can be done by a separate Cell carry¬ 
ing out ‘ lime and Methods’ Studies. 

3.3.3.9 Centralised plant plamihig 

Planning of equipment for all works in Irri¬ 
gation and Power Sector of Maharashtra State 
is done on annual basis in a Central Cell. 
Through such planning, it is possible to make 
the best use of the available equipment. Such 
annual planning is undertaken 4 to 6 months 
in advance of the commencement of the work¬ 
ing season of the projects in the State as a 
whole. Knowing clearly the stage of work on 
each project, and the programme of work for 
the following season, it is possible to allocate 
the available equipment to different jobs on 
various projects and to determine, as to what 
additional equipment would be required to 
meet the targeted production figures on each 
project. The measures that would be necessary 
(*) CPM-^Criticiil Path Method. 
f**)PERT— Programme Evaluation and Review Technique, 


to commission any of the sick machines which 
may be awaiting repairs are also decided upon. 
By this method, it is possible to properly line 
out the programme of repair and overhaul of 
available equipment, so that it can be com¬ 
missioned in time for work on those projects. 
This helps in avoiding additional investment in 
procurement of new equipment unnecessarily. 
Accordingly, such centrally coordinated arran¬ 
gement entails lot of economy in investment of 
equipinent in the State as a whole, and avoids 
idle time of equipment on individual projects. 

The equipment can also be reapportioned 
from one project to another, consistent with tht 
priority of needs, and also from standpoint of 
standardisation. 

3.3,3.10 Planning by individual projects 

Occasionally, as a result of annual review 
of requiieinents of equipment based on the pro 
gramme of work in the ensuring working 
season, need for more cquiment is established. 
Tlic additional requirement of equipment is 
generally met with in such cases by diverting 
the equipment available elsewhere (within easy 
reach). Normally, an ec[uipment owning autho¬ 
rity would not spare any item of equipment 
for transfer outside the work under its pur¬ 
view except when the equipment is absolutely 
surplus to the needs of his work or it is not in 
good condition for immediate use. The pro¬ 
spective transferee of ecpapmeiit being other¬ 
wise iji dire need of additional equipment, is 
inclined to accept even such unserviceable 
equipment in the hope that he will able to 
rcconmiission the equipment after suitable re¬ 
pairs and use it gainfully ou his work. Addi¬ 
tion of such equipment in ‘not too good a con¬ 
dition’ aggravates the problem of timely repair 
and overhaul of the equipment already avail¬ 
able on the project and most often repair to 
this additional eciuipmcnt is also considerably 
delayed. Eventually, Therefore, the additional 
equipment cannot effectively add to the pro¬ 
duction to the extent it was recjuired to do. 
Sometimes this also tends to throw off balance 
the programme of repair and overhaul of the 
original fleet of equipment. Such partial utili¬ 
sation of the additional equipment adds to the 
low utilisation of the equipment fleet us a 
whole. 



S.3.4 Delay in rehabilitation of Surplus 
Equipment on Completion of Certain 
Items of Work, Resulting in Equip- 
merit Lying Idle Without Work 

3.3.4.1 Surplus equipment from jobs of spe 
cialised nature 

Occasionally some items of equipment initi¬ 
ally purchased to do certain jobs of specialised 
nature making tunnels for diversion of river, 
or for lining of the tunnel etc., etc., are ren¬ 
dered idle and surplus to the requirements of 
the project, soon after such individual items 
of work arc completed. Normally, such equip¬ 
ment should be offered as surplus to other 
prosi^ective users of the same elsewhere in the 
country if no such jobs are concuneiitiy at 
hand on projects, or works within the State. 
If this is not done, the level of utilisation of 
such equipment would figure at the minimum 
figures, if not ^ero. It is, therefore, most essen¬ 
tial that proper forward planning be done in 
respect of rehabilitation, or disposal of such 
items of equipment wheih arc not required by 
the owning projects, or organisation at a parti¬ 
cular time. 

3.3.4.2 Equipment surplus when Project work 
tapers off to close 

Similarly, when a time-bound work on a given 
project is tapering off to a close, action should 
be initiated to rehabilitate the equipment that 
will be rendered idle on completion of the 
work. If advance planning is done in this re- 
gaixi, the available equipment can get shifted 
from that particular work to other works and 
kept in use. However, unfortunately, such for¬ 
ward planning is not done by most of the 
equipment owners with the result that the 
equipment lies idle without work for a fairly 
long time. This partially contributes to the 
low utilisation of equipment during some 
periods of useful service life thereof. 

No doubt, there is another side of the pro¬ 
blem which has also to be taken into account; 
and that relates to the apathy on part of the 
project authorities undertaking new projects, to 
take the old and used equipment for their 
work. A feeling is always expressed that since 
the project work would last for six to eight 
years, the old equipment cannot be accommo¬ 
dated on the job. If proper workshop facilities 


are established well in time (as is otherwise 
essential even for new equipment) on the new 
project, the old equipment can be gainfully 
used. This would ensure better utilisation of 
equipment already available. 

3,3.4.3 Need for central co-ordinating agency 
for disposal 

The equipment owners generally take it on 
themselves to initiate action for rehabilitation 
or disposal of equipment; and they can do so 
only after they arc free from the work on which 
the equipment is otherwise employed, i.e., when 
the work is almost completed. If the disposal, 
or rehabilitation of such surplus or idle equip¬ 
ment were to be the responsibility of a Central 
Co-ordinating Agency in a State, or in an orga¬ 
nisation, finalisation of action by that organi¬ 
sation to dispose of or rehabilitate the equip¬ 
ment would generally be so synclironiscd with 
the time of .surplus rendering of equipment that 
continuity in the service operation of the ma¬ 
chines by tiiiiely transfer from one work to 
another, could be suitably sustained. Such a 
separate organisation for disposal/rehabilita¬ 
tion of surpJus/idle equipment, would of 
course, have to work in close liaison with the 
Purchase Cell, or the Planning Cell which are 
responsible for planning of equipment for 
various works in hand in a State or in 
an organisation, as also for the procurement 
of the required equipiiicnt. 

In relation to the River Valley Projects, the 
Central Mechanical Units set up in each State 
in the Irrigation and Power Sector, would help 
to accomplish this objective to the greatest ad¬ 
vantage. 

3.3.5 Inadequacy of Maintenance Manage¬ 
ment Organisation and Service Facili¬ 
ties; and Lack of Co7isciousness for Or¬ 
ganised Preventive Maintenance Pro¬ 
gramme 

The maintenance procedures followed by the 
users of equipment have been separately dealt 
with in the Chapter 10 of the Report (Main¬ 
tenance Procedures), The detailcrt observations 
given therein, will not be gone into in this 
Chapter. However, the maintenance manage¬ 
ment organisation and service facilities wdiich 
have a direct impact qn the level of utilisa¬ 
tion of equipment; may be discussed here. 
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ci.3.5.1 Functions of maintenance organisa^ 
Hon 

The prescribed maintenance of equipment, 
consistent with the schedules laid down by the 
suppliers of equipment, or their manufacturers, 
is a routine job to be carried out by the main¬ 
tenance team employed for the purpose. How¬ 
ever, the maintenance management organisa¬ 
tion has a relatively and distinctly different 
function to perforin. It is more a matter of 
carrying out ‘Preventive Maintenance’ work in 
a scientific manner that a proper co-ordinating 
effort is called for on the part of the main¬ 
tenance management organisation, if the equip¬ 
ment is to be put to optimum utilisation for 
maximum production. I’his, however, is more 
in relation to the large scale outfits using size¬ 
able large fleets of equipment. It is not enough 
only to plan out proper selection of equip¬ 
ment and its employment on different items 
of jobs, in a judicious manner. It is equally 
important to see that the equipment is maim 
tained in a proper shape for continuous work¬ 
ing on the job during the working season. This 
amounts to integration of the factors of ins¬ 
pection, evaluation, avoiding breakdowns by 
timely check of wear and tear on compo¬ 
nents, making adjustments, reducing down-times 
to the minimum through component exchange 
system, rebuilding of worn out parts for re¬ 
use, etc., etc. Timely availability at site of 
work, of proper grades of lubricants, replace¬ 
ment items, consumables like Wire-Ropes, Cut¬ 
ting Edges, Philters, etc:., also are listed as an 
important function of such maintenance mana¬ 
gement organisation, to ensure proper utilisa¬ 
tion of equipment. 

,3.3.5.2 Proper understanding of preventive 
maintenance 

As it is, on most of the projects, where large 
scale use of equipment is involved, it is a 
practice to attend to breakdown maintenance 
work only, besides the prescribed maintenance 
drill in relation to the individual items of 
equipment. Such a practice results in prolonged 
down-time of equipment and consequently 
lower utilisation of equipment on the job. It 
is, therefore, necessary that the ‘Preventive 
Maintenance’ Programme in all its facets should 
be clearly understood by the maintenance 
management organisation who must make sys¬ 
tems analysis for such work and cause effec¬ 


tive implementation of any programmes that 
they may decide to follow, in proper accomplish' 
ment thereof. 

3.3.5.3 Pla?ming of preventive maintenance 
work 

It is worth while dividing the available 
equipment into categories like Excavators, 
Dumpers, Crawler-Tractors—the major items of 
equipment generally in use, where large scale 
mechanisation is involved. Depending upon 
the number of machines in use in each one of 
these categories on a given job, the responsi¬ 
bility of Preventive Maintenance can be assign¬ 
ed to experienced officers depending upon the 
size of the fleet of machines in each category. 
These officers in charge of Preventive Mainten¬ 
ance work can continuously carry out the ins¬ 
pection of the machines on a pre-planned basis, 
arrange to do top overhauls whenever necessary 
in mid-working season and to make a clear 
forecast of the likely requirements of parts 
necessary for overhauling the machines in off¬ 
season period, or even during working season 
period. If this is not done, the work during 
the overhauling season—the off-season period, 
gets to be fairly intensive, resulting in over¬ 
crowding of machines in the Workshops and it 
is difficult to carry out the repairs to equip¬ 
ment in a short period—3 to 4 months time of 
the off-season period—in a satisfactory manner. 
In fact, quite a few machines cannot be rend¬ 
ered operative clue to nonavailability of re- 
c[uircd parts in time, as no proper forecast had 
been made in this respect due to lack of ins¬ 
pection of machines at frequent intervals dur¬ 
ing the working season. Hence, it is very essen¬ 
tial that the maintenance management organi¬ 
sation should be so set up and established, 
that it can effectively execute the programme 
of prescribed maintenance and Preventive Main¬ 
tenance in their true sense, in order that the 
machines are rendered operative to the maxi¬ 
mum extent for maximum productivity during 
the working season. 

3.3.5.4 Servicing facilities 

The servicing facilities—whether for mainten¬ 
ance or for repairs, again play a very vital role 
in providing assurance for maximum utilisa¬ 
tion of equipment. The facilities to be pro¬ 
vided by way of servicing equipment, tools 
required by the machanics for such maintenance 
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and repairs, the covered accommodation neces¬ 
sary for using the machines for proper repairs 
or by way of providing required spare parts 
for repairs to the equipment in time, are the 
(iiix of the problem. Unless such facilities are 
properly provided, the availability of machines 
to the required extent on the job cannot be 
properly ensured; and consequently, the utili¬ 
sation of equipment would always be low. The 
Committee have observed deficiencies in this 
respect at many places, though, in certain in¬ 
stances, in spite of more than adequate provi¬ 
sion of such service facilities, lack of trained 
personnel to do the maintenance and repair 
jobs and adversely affected the availability of 
the equipment to the required extent as well 
as its utilisation. 

3.3.6 Lack of Skilled Staff for Operation and 
Repairs and Lack of Training Facilities 
for 'In-service-Training’ 

3.3.6.] Lack of skilled hands 

The equipment in use on construction work 
on River Valley Projects, for Mining Work, for 
road building, land reclamation etc., etc., is 
very costly. Each machine would cost hundreds 
of thousands of Rupees. The care and cus¬ 
tody of the machine—for its operation, main¬ 
tenance and repairs, is, however, entrusted to 
persons who arc not adequately trained and 
qualified for the purpose. Psychologically, the 
mental get up of persons operating the equip¬ 
ment, or repairing it, is not such as would 
make th<‘m fee) responsible to the required 
extent for the safety and upkeep of such costly 
equipment. The confidence on part of such 
persons to assume proper responsibility for such 
costly equipment can, however, be infused into 
their minds only if they are made to understand 
technically and operationally, the functions to 
be performed by the machine. Through the 
process of synchronisation of the functions of 
the machine with the functions to be humanly 
performed by the person, it would be possible 
to make the person to look after the machine 
better, 

3.3,6.2 Improper training system 

Most often, certain low ranking persons^— 
generally classified as helpers or oilers, take the 
opportunity of learning operation or repairs of 
the equipment, while they serve individually the 
Operator or the Mechanic responsible for ope¬ 


ration and repair of the machines, rather than 
the employer. These helpers seek ^Favours’ 
from those whose commands they follow, in 
becoming in turn Operators and Mechanics. 
Some times, this process reaches a point where 
tire Operators and Mechanics personally feel 
‘care-free’ and willingly assign the work of ope¬ 
ration or repairs to such lower staff not under¬ 
standing clearl) the implications by way of 
physical damage that may occur to the ma¬ 
chines, either due to faulty operation or due 
to improper repairs carried out to the ma¬ 
chines. It is most unwise and imprudent action 
on part of the Operators and Mechanics to 
train their helpers for operation or repairs of the 
machines in this manner. To ruin such costly 
equipment through such handling by inexperi¬ 
enced staff, is in fact, criminal. Human psycho¬ 
logy being what it is, such persons who are 
desirous of learning the Operator’s and Me¬ 
chanic’s trade so cheaply, must be given a 
training separately, either through the Techni¬ 
cal Training Centres or through an “in service¬ 
training' programme on the project. 

3.3. 6 . 3 Selection of persons for training 

However, while selecting personnel, it is to 
be meticulously considered that the calibre of 
the persons selected for such training program¬ 
mes is of a proper standard. An illiterate per¬ 
son may occasionally have a keen aptitude for 
learning a trade of an Operator or a Mechanic 
and he may soon become a deft hand in either 
of the two trades; but such exceptions are 
rare. It is necessary to consider selection of 
persons for such training from amongst the 
available staff in full consciousness of thfeir 
basic qualifications, aptitude and necessary skill. 
This has been dealt with in details in the 
Chapter 7 on “Training” (Item viii of the 
terms of reference for the Committee). Excep¬ 
tions to the basic educational qualifications of 
persons selected for training could be made 
only in such cases, as would involve certain 
persons, who had been working as Mechanics 
for a fairly long time, or Operators on smaller 
equipment for a long time. 

3.3.6.4 Plan for training of personnel to be 
done simultaneous to the Plan for Pro¬ 
curement of equipment 

While planning the work with equipment 
on a project, it is most essential to evaluate 
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dearly ihc nvailability of vSkilled staff for opt;- 
ration, repair and maintenance of machines. It 
would be improper to acquire the whole lot of 
equipment initially, provide for facilities for 
repair and maintenance of the machines, and 
yet not have the required complement of staff 
necessary foj operation maintenance, repair of 
the equipment. During the time the procure¬ 
ment of equipment is processed, suitably quali¬ 
fied persons should be recruited for training 
through deputation to known training agen¬ 
cies for proper training as Operators or Me¬ 
chanics in relation to the particular type or 
makes and categories of equipment being pro¬ 
cured. The lead time for procurement of equip¬ 
ment being generally one year or more, it would 
be possible to have the required trained hands 
for operation, maintenance and repairs of equip¬ 
ment conveniently, duly trained through such 
training agencies. Of course, it would be nor¬ 
mally expected that at least a contingent of 
trained hands—both Operators and Mechanics, 
would also be available initially in response 
to advertisements calling for recruitment of 
such personnel. Hence, advertisements for re¬ 
cruitment and sponsoring of candidates for 
training should be done simultaneously with 
the action initiated for procurement of equip¬ 
ment. 

3..^.7 Handicaps arishig in repairs of machines 
due to lack of workshop facilities: (i) 
lack of planning in Workshop Lay-out — 
inadequate floor space, handling facili¬ 
ties and tvorkshop equipment and toots: 
and (ii) unhygenic environmental condi 
Hons of work in shops. 

Importance of planning workshop 
layout 

The lay out of Workshop is an expression 
of the purpose for which the Workshop is es¬ 
tablished. Unless the type and amount of work 
to be done in a Shop arc predetermined and 
defined precisely, it is difficult to envisage and 
estimate the total requirement of work space, 
the type of accommodation/sheds etc., the main 
machine tools and accessories to be installed, 
the handling facilities and other amenities to 
be provided for the workmen. Even though the 
project estimates as initially framed for estimat¬ 
ing the cost of work, do give a broad outline 
of the items of works to be done in project 
workshops, or workshop attached to a produc¬ 


tion job, like the Mining operations etc., the 
lay out of Workshop is not precisely determin¬ 
ed to afford the convenience of sequentially 
phased operations involved with a view to en¬ 
suring minimum rehandling of items. The ex¬ 
penditure on “handling” alone, sometimes, 
amounts to over 40% of the total cost of a 
work done in the shops. Hence, it is necessary 
that the aspect of planning a Workshop layout 
is treated with equal importance in the plant 
planning exercise. Unless this is done, the work 
on repairs to equipment may not l:>e done me¬ 
thodically and it may take disproportionately 
larger time to carry out repairs, thus reducing 
the availability of equipment for proper utili¬ 
sation. 

Care must also be taken to ensure that in¬ 
termingling of repair and manufacturing shops 
is avoided. For instance, a Steel Structure Fabri¬ 
cation Shop, put in between the Repair Sheds, 
or just close to it, would influence adversely the 
workmanship by the workers engaged on re¬ 
pair of machinery. The details in this respect 
have been discussed in Chapter 11 of this Re¬ 
port. 

3.3.7.2 Existing shops 

As at present, on most of the projects, or 
on various production jobs, like Mining etc., 
the Workshops do not either provide adequate 
space for the equipment to be repaired or in 
some cases, the size of the Shops is too large 
to make the lepair operations economical. It 
is necessary to reconcile such position with 
actual job requirements. 

In what has been seen by the Committee, 
during their tours to various work sites of diffe¬ 
rent users of equipment, it was rather unfor¬ 
tunate to observe that at certain locations, in- 
spite of the available facilities, best use was not 
made of the same. The main factor contribut¬ 
ing towards such a situation resulted partly 
from incoordinatecl effort in integrating the 
functions of different shops and facilities, and 
partly the improper lay-out of the Shops and 
the facilities. If Mechanical Availability of the 
equipment is to be the main index of utilisa¬ 
tion, it is most essential that utmost care is 
exercised in proper layout of workshops, orga¬ 
nisation of facilities for handling and repairs 
and provisions of adequately trained staff etc., 
for supervision and for actual repair work. 
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3.3.7.3 Planning (he lay-out 

Basically, the exercise starts with the proper 
selection of a site for the Shops, taking into 
account the climatic conditions, rain fall, work¬ 
ing area, etc. Size of the fleet of cejuipment to 
be repaired is then taken into account with 
due respect to the categories of equipment and 
the number of machines in each category to be 
repaired at atiy one time. The lay out of each 
particular shop is to be designed in specific re¬ 
lation to the type/category of machines and 
their tumiber to be repaired. For example, if 
a fleet of Crawler Tractors, Dumpers, Scrapers 
and Excavators, is to he operating at a project, 
the Repair Shop for Crawler Fractors, Dumpers 
and Excavators would have different types of 
floors and handling facilities to be provided in 
each shed. For Crawler I’lactors, the Crawler- 
tracks would make it necessary for the floor to 
have proper reinforcement to withstand the im¬ 
pact of the Grouser Bars. For the Repair Shop 
for tlic Excavators, a pit with proper drainage 
system, would be necessary, so that the Exea 
valor could be taken into the pit where the 
normal ground level would be flush with the 
foot board of the Excavator for affording the 
convenience of easy dismarjlling of the \jppcr 
frame machinery, and the boom etc. The pit 
would have to be under a roof with proper lift¬ 
ing tackle etc., suitable for heavy loads. 

With regard to Dumpers, special care would 
have to be taken about the overall length of the 
Dum))crs—specially in case of Bottom Dumpers 
and the height of the Dumper Body, specially 
in case of Rear Dumpers. 

Hence, the provision of the shops would 
have to be related to the type and si/e of the 
equipment to be repaired. 

3.3.7."! Sprcia lisa f um 

For all categories of equipment, certain de- 
gm* of specialisation is necessary in carrying 
out repairs to items of components of common 
nature—common to most of the equipment. 
The layout of Workshop sections for specialisa¬ 
tion in component repairs has been dealt with 
in detail at Chapter 11. The main idea of 
specialisation is the accuracy and precision with 
which components, assemblies and sub-assem¬ 
blies should be repaired in the least possil)!^ 
time. Besides tins, such Sections also afford the 
convenience of providing built-up or repaired 
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components as standby units for minimum re¬ 
pair time of the machines while in the shops. 

Tfie degree of s[)e<.ialisat{on in the matter 
as mentioned aliove, mainly ensures the satis¬ 
factory performaiHc of equipment over fairly 
long periods without any great frequency of 
intermittent breakdowns when the equipment is 
working on the jol). Hcikc, the degree of |)re- 
cision in repair work is the key-note to the suc¬ 
cess to be attaijjcd throtjgli such specialisation. 

Even though most of the users of equipment 
are currently aware of the importance of spe¬ 
cialisation by Sub Division of work in the man¬ 
ner described above relative to the shops esta¬ 
blished at each work centre, wlicre large fleets 
of equipment arc in use, it is unfortunate that 
in practice, the method is not effectively imple¬ 
mented, This results in long durations of re¬ 
pair time in recommissioning the machines sent 
to the Workshops for repairs. 

3.3.7. ") Need for dratrings and specification 

Another factor equally important in this con¬ 
text is the know-how regarding measurements, 
fits and tolerances to which the work of re¬ 
assembly of the machines in the process of 
overhauling is involved. Jt is vitally necessary 
that the staff repairing the assemblies, compon¬ 
ents, sub-assemblies or the machines, must have 
the Charts showing ‘Rebuild Specifications’ re¬ 
lative to individual makes and models of ma¬ 
chines. If the workmen have such rcl^uild spe¬ 
cification cliarts, readily available with them, 
the degree of accuracy in reassembly of the com¬ 
ponents and the machines etc,, will ensure very 
satisfactory performance of the repaired ma¬ 
chine or components. 

3.3.7. h Supervision and inspection 

The Super visor/Foreman should he person¬ 
ally responsi])le to check up the repair work 
at each .stage consistent with flic rebuild specifi 
cation charts. Fhe initial inspection of coinpon- 
ents/parts at the time of disassembly of the 
machine, and comparing the wear and tear of 
individual parts and components, with ihc stan 
dard dimensions laid down in such charts, pro¬ 
vide the means for economy in over-all repair 
work to machines, or the cost of the parts to 
be used in the process. 
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3.3.7.7 Handling facilitie.^ and tools 

Similar is the importance of the handling faci¬ 
lities provided for handling heavy parts in the 
process of dismantling or reassembling the ma¬ 
jor assemblies or the machine as a whole. If 
arrangements are to be rigged up individually 
for each machine for removal of heavy parts, 
like Diesel Engines, Transmissions, or the 
l)odics etc., it takes inordinately long time to 
even dismantle or reassemble the machine, be¬ 
sides the extra time taken for actual repairs in 
absence of proper handling facilities. Hence, in 
considering the lay-out of such repair shops, it 
should be a prerequisite to provide either over¬ 
head Cranes, or Pillar Cranes at suitable loca¬ 
tions to account for such situations. 

Provision of workman-benches with vices, 
racks for storing of parts etc., etc., are again 
important provisions in absence whereof much 
of the available Hoor-space is not left for con¬ 
venience of repair work by the workmen. 

3.3.7.8 Cleanliness 

Needless to say that in all such lay-outs the 
basic element of hygience and cleanliness in 
work makes the fundamental base. As with the 
human body, the mjichines require as much 
tidiness and cleanliness in the working condi¬ 
tions. Pucca floors and metalled roads around, 
with proper drain^ige system, are some of the 
basic elements to be taken into consideration 
in the layout of shops. Specific care is to be 
taken of the fact that in areas where the rains 
are heavy, and if the repair shops are located 
at the foot of the liills, or near hillocks, the 
(low of water from the hillside should not 
overflow the draiirs and flood th'e workshop area 
or enter inside the sheds. These considerations, 
though evidently of trivial nature, are highly 
consequential in inlluencing the conditions of 
work inside the workshops specially when most 
of the repairs for such equipment are carried 
out in off-season—rainy period. 

3,.3.8 Lack of Proper Planning for Spare Parts 
Proxfisioning, Inventory Control etc. 

3.3.8.J Incoordinated Planning in executing 
repair work 

It has been the experience of the Committee, 
during tours to various work-sites, that while the 
spare parts indents are prepared on forward 


planning basis, the machines, which are sent 
to Main Workshops for repairs, await the ini¬ 
tial disassembly until after a substantial portion 
of the spare parts earlier ordered has been re¬ 
ceived. On opening of the machines, after re¬ 
ceipt of parts, it is generally experienced that 
some items of spare parts have neither been 
ordered, nor are they available from stock; or 
through incoming consignments. Hence, in spite 
of availability of a major portion of the re¬ 
quired spare parts (80 to 90%), the machine 
under repair could not be commissioned for 
want of about 10% of the required parts, which 
are then termed ^’Critical’. If the machine had 
been disassembled and inspected immediately 
on its receipt in the Repair Shop, it would 
have saved the owners of equipment quite some 
time in indenting for the remaining parts, 
thereby reducing the overall repair time of the 
machine by 4 to 6 months, if not longer. It is 
due to such incoordinated effort in planning 
and executing of the repair programme that 
the non-availability of parts comes to be a cri¬ 
tical factor in the time taken for repairing the 
machines. 

3.3.8.2 Planning in indenting & procurement 

of Spare parts 

Most often, the point is made that it takes 
too long for the spare parts to be procured: 
and hence, the consequent delay in commis¬ 
sioning the machines under breakdown which 
ultimately account for greater span of downtime 
of the machine, and the low utilisation there¬ 
of. This is a matter ir^lating to the “methods, 
system and procedure of procurement of spare 
parts and inventory control of spare parts'’. 
With discrete planning in indenting and pro¬ 
curement of spare parts, the spare parts can 
be arranged to be made available in time. All 
that is required is foresight and far sight, and 
good record keeping. An experienced and effi¬ 
cient Foreman or a Supervisor, should be able 
to determine with precision, the nature of de¬ 
fects that keep arising in given makes and 
models of machines in use at a particular job 
over periodic intervals of time, and he should 
therefore, be able to frame requisitions for 
spare parts commensurate with his observations 
based on History Records maintained by him. 
He can supplement this experience with actual 
observations and inspection in the course of 
Preventive Maintenaiico of machines and or¬ 
dering of the spare parts accordingly, and or 
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prepLUing requisitions for additional parts on 
actuals basis imiiicdialcly after opening the ma¬ 
chines received for repairs, 

I'here is no doubt that many other elements 
or factors enter into consideration, with regard 
to delay in procurement of spare parts and the 
consequent nonavailability of spare parts in 
time. Ihc scarce position of foreign exchange 
for import of parts, the Import Trade Control 
policy, the procedures for processing of import 
licence applications etc., etc., are also some of 
the contributing factors in delaying the ulti¬ 
mate supply of spare parts in required time, for 
repairs to machines. However, such factors be¬ 
ing prone to periodical assessment in terms of 
time lag, that would be involved in physical 
sup]>ly of parts on account of each one of these 
factors, it sliould not be difficult for the iiideiit- 
ij)g authority to have a near correct idea of the 
total lead time involved in physical supply of 
parts* The oft heard statement: *'This machine 
cannot be put on the job, since it is awaiting 
spare parts lor repairs”, can be avoided with 
proper planning for spare parts in a scientific 
manner. 

3.3.9 Lack of Proper Working Condition 

3.3.9.1 Haul roads maintenance 

Even though Haul Road Maintenance is an 
item of maintenance work of comparatively 
minor nature, and plays the most signilicant 
and vital role either in boosting up production 
and minimising breakdowns of equipment, or 
in cutting down terribly on production and 
putting the machines off the road, very few of 
the users of equipment pay adequate amount 
of attention to this. A variety of breakdowns 
on machines is largely attributable to the poor 
condition of the haul roads with respect to the 
surface and the formation thereof, the types of 
curves involved and the severity of the gradients 
involved in certain portions thereof. Lack of 
adequate watering arrangements for main ten- 
ance of the haul roads—specially to avoid dusty 
conditions, is also an equally important factor. 
Provision of Motor Graders and water-sprink¬ 
lers is most essential in adequate numbers com¬ 
mensurate with the total length of the haul 
roads. The type of the Motor Grader to be 
used proper selection of the size of the Grader, 
is also important. Needless to say that reduced 
rolling resistance can result in better speeds and 


this can be achieved through properly main¬ 
tained and graded haul roads without too much 
of the advers gradients. Every one per cent 
gradient requires extra rimpull of the order of 
20 lbs. per ton of the gross vehicle weight to 
overcome the extra rolling resistance on this 
account. Sirnilariy, while on good and well 
maintained haul roads approximately 40 lbs./ 
T of G.V.W. is required to overcome tlie roll¬ 
ing resistance, the figure may increase to 100 
Ibs./T on rutted and informed haul roads. 
Hence, for avoiding breakdowns and for ensur¬ 
ing better production, maintenance of the haul 
roads in a proper manner is most essential, 

rii’e general feeling prevailing in the minds 
of the equipment owners is that the heavy 
construction equipment is rugged enougli to 
withstand tlie riguius of off-the-Iiighway work, 
riiis popular belief is misleading and sooner 
such owners of equipment are disillusioned in 
this regard, the better would it be from stand¬ 
point of utilisation of equipment. 

3.3.9.2 Haul road planning 

The width of the haul roads, the type of 
bridges and super structures involved, also play 
a vital role in cutting down the cycle time of 
operational equipment. Narrow roads, or nar¬ 
row bridges and low super structures, make it 
dilficult for two-way traffic and the resultant 
low speeds of equipment cause tremendous 
handicap to production. Sometimes, such con¬ 
ditions result in accidents, which cause down¬ 
time of equipment or total loss of machines. 
If utilisation is to be interpreted as the index 
of productivity o[ the machine, utmost care is 
necessary in planning the operations through 
proper formation of the haul roads, bridges and 
super-structures etc. Of course, where such phy¬ 
sical limitations arc unavoidable, as in the case 
of road formation in hilly terrain, the initial 
selection of equipment has to be made so, that 
such conditions do not handicap utilisation a!)d 
production. 

3.3.9.3 Borrow areas and duf/iping arcus 

Similar is the position in respect of the work¬ 
ing conditions obtaining in the borrow areas or 
sites where the material is to be handled. Main¬ 
taining the borrow areas for materials and 
dumping areas in proper condition even with 
the help of Dozers, where necessary, would pay 
heavy dividends in cutting down the cycle time 
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of equipment luiuling the material. It may not 
be necessary to engage sucli maintenance equip¬ 
ment on whole-time bavsis, unless the work spots 
arc isolated* or detached from the other work 
area. One Dozer may be employed to cover 3 
to 4 bonow areas in contiguous reaches not 
flung apart too wide. 

3.3.9/1 A cress roads 

In certaiti locations where the work-spread is 
too wide—specialy on work on canals in desert 
area, one has to ensure timely supply of basic 
materials and other supplies necessary for ope¬ 
ration and maintenance of equipment, and even 
for carriage of personnel to the work site. Ade¬ 
quate facilities by Avay of properly laid access 
roads, and sei viee roads to the site of work, is a 
pre-requisite for sucli o])eratioJis. Unless this is 
properly organised, useful working time gets 
lust and the machines cannot be fully utilised. 

3.3.9.0 Channels of communications 

Other Channels of communications are also 
equally impoitant in the nature of telephone 
connections, wireless broadcasting sets—either 
installed in the vehicle, or separately installed 
at certain locations of work. In the event of 
some of the important items of supplies of 
spare |)aits not being readily available at site, 
messages transmitted through such communica¬ 
tion system cut down the time involved in secur¬ 
ing supplies of essential items at site and there¬ 
by reduce the downtime of equipment. 

3,3.10 Lack of incentive for the Lai)oar Engag¬ 
ed on Operation^ Maintenance and Re¬ 
pair of Equipment. 

Work with equipment can be brought to 
proper level of operational efficiency, if the 
Operators and Mechanics identify themselves 
with the work and bcconve partners with mana¬ 
gement in the entire operation. It is very neces¬ 
sary that the working personnel be given pro- 
per wages or else, due to negligence etc., cause 
the resultant handicap to production and uti¬ 
lisation. In the private sector, certain arrange¬ 
ments have come to the notice of the Com¬ 
mittee, where the Operators work as partners 
with the management to th'c extent that the 
machines are supplied to the Operators at the 
cost of the management. The Operators look 
after the machines individually themselves for 


maintetiancc and icpair, etc. Payments accrue 
to them on basis of daily work done, while 
dcduclioHvS are made from their account in ‘36' 
monthly instalments towards the cost of the 
machines. I'he ownership of a machine like 
l ata rippers, gets transferred to the Operator 
in the course of a period of .3 years or so. Yet 
the operator keeps getting an amount of Rs. 
350 to Rs. 500 per month. The Operator feels 
devoted to Lite machine with fujl zeal and vigour 
so as to keep it properly maintained and without 
breakdowns. Of course, tliis may not be appli¬ 
cable to most of the Gova nuient operations, or 
Pid)lic Sector Undertakings’ work; but it is 
amply proven by tiiis example, that incentive 
of some kind, even thoiigli bonus or produc¬ 
tion etc., is esse ntial in the interests of promot¬ 
ing the standard of utilisation and for boosting 
up production. 

3. .3.1 I Ma 11 age m e n ( of Opera (ion s 

The operational effici'ency with any large 
scale mechanised operations with equipment, 
can be athieved to the required extent only if 
the Management coordinates the activities en¬ 
gaging the fleet of equipment, as a whole. The 
operation executives and the maiutciiaiice/re- 
pair shop heads have to work hand in hand 
for organising a successful operation of the 
Avorking, repair and overhaul of equipment so 
that there is least downtime, optimum utilisa¬ 
tion, and maximum prodiiciiori. It is unfortu¬ 
nate that on some of the work sites, there were 
visible signs of people A/orking in water-tight 
compartments and not cooperating Avith each 
other in .so far as the operation, maintenance 
and repair of equipment is concerned. With the 
decentralisation of responsibility for operation, 
maintenance and repairs to three different 
groups, it is necessary tliat proper cooidiriation 
is organised by Management in the functional 
areas and responsibilities assigned to the three 
groups. The position may get eased if a system 
of Aveekly or biweekly meetings is introduced for 
solving the pioblcms and difficulties in the over¬ 
all interest of better utilisation of equipment 
and production tlicicby. Such meetings could 
be held periodically witli the top manager, who 
can issue principle/policy directives at frequent 
intervals for smooth sailing of Avork, 

Elaborate details in this respect have been 
given in Cfiapter 14. 
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‘14 Summary ot Observations and Rccoinmeu- 
dations 

Low utilisation of equipment is a direct re¬ 
sult of excess of equipment over what is actually 
required tor the job, the work load on items of 
equipment varying substantially at different 
stages of the work or at periodical intervals, ini¬ 
tial .selection td cquipincnt in absence of exact 
details of the nature of work and the best 
method of doing it, random additions of equip¬ 
ment being made to meet short-term need of 
the work, repair and maintenance facilities be¬ 
ing not adequate, inadequacy ot maintenance 
management organisation, lack of skilled staff 
for maintenance and operations or lack of 
training facilities, lack of proper planning for 
spare parts piovisioJiing, poor working condi- 
lioiis, poorly planned liaul road maintenance, 
retention of equipment even when not required 
on the job and improper management of opera¬ 
tions. 

In order to achieve better utilisation, the 
following reeouimendations are made: — 

(1) All technical details relating to work be 
finalised in a thorough manner initially before 
the work on the project commences. A period 
ot one year may be stipulated as tiie Lime bet¬ 
ween the approval of project estimates and 
linalisatioji of design details and financial esti¬ 
mates so that the requirement of equipment 
can be properly assessed in desired details based 
on a regular riant Planning exercises. 

(2) A clear policy about the niakc.s and sizes 
ot machines in different categories and makes 
ot their power units sliould be laid down, at 
the time of first bulk purchase of equipment 
in the event of procurement in stages. 

('!) Forward planning of work he clearly done 
when work is uiideiLaken on new projects and 
the mode of execution of work cither depart¬ 
mental or through private agency, be clearly 
decided before the ccpupnient is purchased. 

{i) Scaling of requirements of equipment 
should not [)e basecl on low factors of availa¬ 
bility and utilisation. Instead adccjiiate pro¬ 
visions should be made for the facilities neces* 
sary for expeditious repairs and proper main¬ 
tenance of equipment and for the agiency/orga- 
nisation to j nan age this properly. 


(5) A very clear view be taken initially of 
properly co-ordinating and integrating all re¬ 
sources before deciding to invest large sums of 
money in the ])urchasc of equipment on the 
job, or making critical analysis ‘CPM' Charts 
and ‘PERT' analysis should be the scientific 
method of aj)proach for work on projects. 

(fi) For research in methods of improvement 
in operation, utilisation and productivity of 
machines, a separate Cell for carrying out ‘Time 
and Methods' Studies should be organised by 
every large scale user of equipment well in 
advance. 

(7) Equipment should not be retained longer 
than ncccssaiy on projects/works. Advance 
planning should be made for rehabilitation/ 
disposal of such surplus cquipniciit. A Central 
Co-ordinating Ageney in a Stale, in a Sector, in 
an Undertaking may be centrally assigned the 
work of leliabilitation/disposal of surplus 
equipment. Prior clearance should be taken 
from this Coordinating agency regarding non¬ 
availability of equipment before it is purchased 
from the open market. 

(8) Specialisation in different phases of ser¬ 
vicing and repairs of the equipment should be 
introduced by assigning separately the work of 
field maintenance, preventive maintenance and 
Section and officers under the main equipment 
inspection, major repairs to separate Divisions/ 
Sections and Offices under the main equipment 
iiianagement organisation. This would ensure 
expeditious turn-over of work in each section 
and consequently increase available time of the 
equipment besides ensuring better quality in 
each respect. Senior and well experienced offi¬ 
cers should pcrsunaily manage and supervise the 
work of each section. 

(9) Adequate facilities should be created for 
maintenance and repairs to equipment. The 
M^orkshops lay out whether for field mainten¬ 
ance and repairs or for centralised maintenance 
and repairs should be meticulously planned in 
advance commensurate with the load of work. 
Provision of hand-tools and other handling faci¬ 
lities, which vvoiild cut down the over all time 
in maintenaiice/repair of ccjuipmeiU should be 
provided. 

(10) Hygienic conditions must be created for 
proper upkeep and repairs of equipment. 
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(11) Planning of haul roads and their main¬ 
tenance should be done with utmost care treat¬ 
ing this subject as important as the basic Plant 
Planning exercise. Safety of operations and con¬ 
trol of cycle time of operations by such mobile 
equipment on production jobs can be ensured 
by proper care being bestowed on haul road 
planning. 

(12) Management of operation maintenance 
and utilisation of equipment should be so or¬ 
ganised so that the planning and execution of 
the work is a smooth and coordinated process 
for effective control on production and econo¬ 
my in cost. The organisations should be well- 
knit tor a co-ordinated effort and frictionless 
working amongst all levels of management on 
the job, 

(1-5) An efficient maintenance materials ma¬ 
nagement organisation should form a vital part 
in the whole organisation so that equipment is 


not laid off’ in absence of some vital supply of 
parts etc. 

(14) Formalised training of Operators and 
Mechanics should be arranged. Only such per¬ 
sons should be assigned the operations and 
maintenance of equipment as are properly skill 
ed in the trade and can contribute and 
be partners in proper upkeep of the machine. 

(15) For optimum utilisation of equipment 
to result in maximum productivity of machine, 
a departure may sometimes be necessary from 
the conventional organisational set up to pro¬ 
vide specialists to control certain process of 
maintenance, preventive maintenance and re¬ 
pairs to etjuipment or in creating special faci¬ 
lities for expedition in such work. The little 
incremciu and investment arising out of em¬ 
ployment of persons in such a class—specialists 
and the extra equipment and facilities, will pay 
back their own cost many times over. 



CHAPTER 4 


procedure, system and methods of procurement of spare 

PARTS and inventory CONTROL 


4.1. Importance of the System 

How important is a proper system and me¬ 
thod oC procurement of spare parts in context 
of optimum utilisation of construction plant 
and ecpiipment and maximum productivity 
thereby? A proper evaluation in this respect 
could be made only in terms of losses sustained 
in production due to down time of equipment 
attributable to non-availability of spare parts 
in time. On the other hand, in the process of 
providing full safeguard against eventual down 
time of ecpiipTnent, it can also happen that 
the stock of spare parts get to a level, where 
it amounts to blocking up of capital in an 
unproductive manner due to comparatively 
lower turnover of parts in usage, and leaving 
an excessive stock in reserve. Such excessive 
stocking of parts, besides blocking up produc¬ 
tive cash capital, results in additional loss due 
to heavy inventory holding costs and obsole¬ 
scence costs over long periods. It is, therefore, 
only essential that the system or method of 
indenting and procurement of spare parts be 
such as would, besides providing proper assu¬ 
rance for availability of required spare parts in 
proper time and quantity, not result in excessive 
stocking or blocking up of capital investment. 

4.2. Magnitude of Problem 

4.2.1 Situation at Different Project.^ 

A study made by the Committee regarding 
yearly stock receipts, issues and balances of spare 
parts over a period of n to 6 years, in relation 
to a few of the major projects, reveals that the 
yearly values of stock issues of spare parts are 
much less than the corresponding values of year¬ 
ly receipts during the years. Even when the 
project work is tapering off to a dose, the 
value of yearly receipts of spare parts some times 
exceeds the value of issues. The information 
that could be collected from a chosen few users 
of equipment is given in Appendix 4.1. In 


addibon, this Appendix gives information re¬ 
garding value of equipment added year after 
)'ear, on each project. It may be seen from the 
figures that the value of spare parts in stock, 
left as balance at the end of each year, is high, 
when compared to the value of equipment at 
hand. Apparently, there has been an clement 
of injudicious planning with respect to quantum 
of spare parts to be ordered, even though this 
may not be the sole factor to account for such 
a situation. It is likely that due to procedural 
and policy matters governing the import of 
spare parts, some of the critical items of spare 
parts are not included in the list of spare parts 
being procured and it is this adjunct of criti¬ 
cal items of spare parts, which are otherwise 
necessarily required to supplement the existing 
stocks, that comes in the way of proper utilisa¬ 
tion of available parts and consequently, re¬ 
sults in high balance of spare parts left in 
stock at different intervals of time. 

Such a situation also arises from unforeseen 
breakdowns, spec ially, when the new^ equipment 
is in use. It is customary to have initial supply 
of spare parts to cover two years running and 
maintenance requirements and this does not 
include slow-moving items. The unforeseen 
breakdowns resulting from accidents, inadept 
handling of equipment and from inherent de¬ 
fects in design and construction features of the 
machine, occassionally involve replacement of 
some of the slow-moving parts. Such parts also 
get to be listed as critical items'and have to 
be procured in an unscheduled manner. 

It is often stated by the owners of equipment 
that the utilisation of equipment with them 
has been poor due to hick of spare parts. An 
impression is generally given that the store 
rooms on the projects have almost everything 
except the particular part that is needed. All 
the same, the influence that lack of spare parts 
will have on production and total economy of 
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tbo work ill hand, or on the project, could 
be l)(ttci a^sscssed if we have figures for the 
costs of having spare parts in stock, the down¬ 
time cost and the added value cost—evaluating 
the loss in production by the machines when 
these are rendered inoperative. Unfortunately, 
only a very few of the projects have reliable 
figures for loss due to down-time and due to 
various reasons—waiting for spare parts for in¬ 
stance. 

^.2.2 SHualion with One of the Major Sector 

A specific study has been made by the Com¬ 
mittee in relation to one of the main sectors, 
where a fairly large amount of ecpiipment is in 
use. It was observed that in spite of stocks of 
spare parts valued at over Rs. 200 million being 
available, the average utilisation of the equip¬ 
ment in the sector as a whole was of the order 
of 40% approximately. Even this figure of 
40% utilisation resulted from taking into ac- 
count certain cases where the equipment utili¬ 
sation was of the order of 00% to 80%. If 
those few cases are discounted, the figure of 
average utilisation may be as low as -10%, 

4.2 .Loss Due to Heavy Stock Lying 
U nutilised. 

The enormous amount involved viz., Rs. 200 
million, would reflect the magnitude of the 
problem in so far as blocked capital is con¬ 
cerned, and the yearly inventory holding costs 
that would accrue. Reckoning the inventory 
holding costs at 12% to 15% of the value of 
stocks, the yearly expenditure, which is other¬ 
wise unremunerative, would amount to Rs. 25 
million to Rs. 50 million, every year. Leaving 
aside the losses to be sustained in production 
due to down time of equipment resulting from 
non-availability of spare parts required to match 
the available stocks, the yearly loss of revenue 
itself is alarming in proportion to the cost of 
spare parts in stock or to be procured for gain¬ 
ful use of the available parts. 

4.5 Reference to a Paper Published at l.R.F. 

Seminar 

Since the common points of consideration 
would he the same for any user of equipment 
anywhere in the world, it is considered pertin¬ 
ent to refer to one of the papers published 
at the time of the International Road Federa¬ 
tion Seminar held in 1969 at Chicago, U.S.A* 


In this paper, Mr. C. J. Haring of M/s. J. 
Haring Co., U.S.A. listed the following 9 points 
in this connection: — 

1. The user should form the habit of order¬ 
ing a good quantity of recommended spare 
parts, of the consumable type, with each new 
machine. 

2. Should users find the availability of spare 
parts, locally, to he poor in their opinion, the 
user should be specific in taking up the mat¬ 
ter precisely with the manufacturers involved 
or the distributors. As far as possible, the “total 
cost concept’’, should be the basis for purchase 
of equipment, if the total consumption of spare 
parts in the life time of the machine is to be 
properly evaluated in deciding the purchase 
price to be paid for new equipment. 

5. As a user, when you receive a new ma¬ 
chine assess properly as to who would service 
the components and assemblies on the ma¬ 
chine—would the user himself organise neces¬ 
sary facilities in this behalf, or he would list 
the services of the distributor of equipment, 
or any other agency for this purpose? The 'unit 
replacement system’ helps to save down time 
costs and ensures more production with given 
units of equipment. 

4. Whether a private, or a Governmental 
user try to get as many spares as possible from 
the local distributors and encourage them to 
continually improve their repair parts service? 
With a given “turnover” they can afford to work 
on lower, reasonable margins of profit and carry 
more of the slow iiK)ving parts. 

In ease the user feels that the parts prices 
are too high, the matter should be specifically 
taken up with the manufacturers who would be 
glad to explain their pricing policies. Listen 
with an open mind and be fair with your judge¬ 
ment. 

5. If you consider the use of nongenuine 
parts, be sure to look beyond first costs; and 
if the manuLicturcrs’ warranty on your machine 
is in jeopardy, yon must also consider that if 
you buy most or almost all of your consumable 
fast-moving parts from sources other than the 
machine distributor, you may need to pay more 
for the slow-moving parts (high in prices, air 
transportation ttc). 
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(i. Make sure that the user gets a 'Repair 
Parts Book’ with each new machine and that 
the book is in a shape w4iich makes the user 
understand it sufficiently well. 

7. Good record keeping of total machine 
costs—purchase pritc, repair figures, operating 
costs and even the hours of availability—should 
pay excellent dividends for all users and prove 
invaluable in their future planning, 

S, 1 he help of important Government offi¬ 
cials, who understand the importance of keep¬ 
ing the equipment operating, that is vital to 
the growtii of country’s economy—is badly 
needed to minimise the present delays on im¬ 
port licences and customs clearance. 

Controversial parts that might be made legal¬ 
ly, quicklv, and of good quality, should be eli¬ 
minated from licence requests, so that this argu¬ 
ment does not contribute to the processing de- 
lav. 

9. Weigh the advantages and disadvantages 
of bringing spare parts into your country along 
with machines purchased under foreign loans. 
Put emphasis on the consumable parts in all 
cases, as it is usually the lack of these that can 
bring the projects to a screeching halt. 

The need for quoting the observations as 
above, has resulted from the functional aspect 
of the ideas involved therein. These would uni¬ 
versally apply to all users of ecpiipment any- 
witere in the world. In fact, the text of the 9 
observations as above, would make recoinmen* 
dations that would generally be made with res¬ 
pect to spare parts procurement etc., by any 
user of equipment. 

4.4 Existing System and Method of Procure¬ 
ment 

Keeping in mind these points, the Committee 
have made a study of the existing system and 
methods of procurement of spare parts as in 
force with different users of ec|uipment in the 
country. A broad outline of the details in this 
respect is given in what follows. 

On all Projects/works where the size of the 
fleet of the equipment is fairly large, a separate 
Purchase Organisation is created to process be¬ 
sides ca.ses of stock items and materials, all cases 
of prcKurement of equipment and spare parts. 
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4.T1 Indenl 'uig mid Verificalion 

The proposals for prcKiirement arc initially 
framed by the icspcctivc Divisions of the Pro¬ 
ject/Works Departments operating and main¬ 
taining the ecpiipment and before these requisi 
tions are passed on to the Purchase Organisa¬ 
tion, these are referred to the Stores Depart- 
iiicru for verifying the following details— 

(i) What is the present stock position in 
relation to each item covered by the 
requisition? 

(ii) What is the quantity on order against 
each item, which has yet to be supplied 
against previous orders? 

(iii) What is the pattern of consumption ol 
the item based on issues against the item 
in the past? 

(iv) What is the issue rate of' the item, in 
case the item has been received and is¬ 
sued in the past? 

4.4.2 Examiiudion by Purchase ScctUm 

The Purchase Organisation on receipt of the 
recpiisition refer the same to the Financial Ad¬ 
visor/Controller, with a view^ to getting neces¬ 
sary clearance from financial angle for proces¬ 
sing the same. Simultaneously further exami¬ 
nation of the requisition is done in the Purchase 
Section, in respect of the following points: 

(1) The number of machines and their ac¬ 
quisition cost for w4iich the spare parts 
requisition is made. 

(2) The average number of wHiiking hours 
clocked by the machines in operation so 
far. 

(3) The total amount of purchase of spare 
parts for these machines in the past. 

(4) Special remarks, if any, jogarding stan¬ 
dard of performance of anv of the parts 
which were under test and trial. 

(5) Source of procurement in the past. 

(6) The time in which the supplies have to 

be arranged—whether the demand is 

emergent, urgent, or of routine nature 
on advance planning basis? 

(7) Have any items to be air-freighted? 
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(8) Whether any replacement Part Numbers 
have been given in the requisition against 
some oE the items of spare parts? 

(9) The manufacturers’ Serial Nos. of the 
machines and their model number etc., 
to be quoted while placing the Purchase 
Order. 

(10) In case any indigenously manufactured 
spare parts are to be procured, the parti¬ 
cular items to be so processed, have been 
clearly marked or not. 

(11) For imported items of spare parts, whe¬ 
ther the details to be indicated in the 
Actual Users Import Licence Applica¬ 
tion have been properly given. 

4.4.3 Procurement Action 

On verification of the details as above, the 
requisitions are referred to the established Im¬ 
porters of spare parts or dealers of equipment 
for quotations, unless valid D.G.S. &: D. Rate 
Contracts exist in respect of spare parts for 
particular makes and models of machines. In 
the former case, where Rate Contracts are not 
in existence, a press notification would be ge¬ 
nerally issued, inviting quotations. 

4.4.3.1 Against rate contract 

In respect of the items on Rate Contract, 
the order would be placed directly by the 
Direct Demanding Officer in relevant DGS&D 
Form for supply of the parts, on the respective 
Rate Contract holders, or if the total value of 
the order exceeds the ceiling for the amount 
as fixed by the DGS&D, for individual orders 
against Rate Contracts, an indent will be placed 
on the DGS&D. 

4.4.3.2 Against parallel rate contract 

In relation to orders against Rate Contracts, 
if there are more than one Rate Contract holder 
for the same item, the Purchase Organisation 
would either invite quotations from all the Rate 
Contract holders, and then decide the case 
for placing Purchase Orders on individual Rate 
Contract Holders according to the lowest tech 
nically acceptable bids; or else, if it 
is the experience of the Purchase Orga¬ 
nisation and the user of equipment 
that the quality and standard of the parts 
supplied in the past by any of the Rate Con¬ 
tract holders, has been unsatisfactory, the orders 
would be placed on the Rate Contract holder 


giving most satisfactory service, both from stand 
point of quality of the goods and their deli¬ 
very in proper time. 

4.4.3.3 Processing by D.G.S. 8c D. 

For individual requisitions whose total value 
exceeds the ceilings imposed by the DCSScD, the 
requisition would be it:fened to the DGS8:D 
in a prescribed Indent Form Avhen the DGS8cD 
would process further according to their own 
purchase regulations and rules, 

4.4.4 Import Licence 

In case the spare parts are to be imported 
on Actual Users’ Import Licence application, 
with all necessary details on points as listed 
at para 4.4.2. above, would l)e made and for¬ 
warded to the sponsoring authority—the Union 
Ministry concerned or the Department con¬ 
cerned, who will process it further according 
to the Import Trade Control policy regulations 
for getting the sanction to the release of foreign 
exchange in the hist instance, and then pro¬ 
cessing the same for getting an import licence 
i.ssucd by the C.C.L8cE. or any other Import 
Control authority concerned. 

4.4.4.1 D.G.T.D, clearance of bannedjrestrict¬ 
ed items 

Some times, the import licence applications 
include certain items, like Bearings, Seals, Fan 
Belts, Gaske^ts etc., which are othcrAvise classi 
fied as 'banned/restricted items’. The sizes of 
these items generally required for heavy earth- 
moving machines, are only partially covered by 
the indigenous manufacturers in the country; 
hence, it becomes necessary to import these 
items. The D.G.T.D. who have to, in the first 
instance, scrutinise the list of goods to he im¬ 
ported and give necessary clearance from indi- 
genous angle, do not clear the import of these 
items unless the actual users have already ad¬ 
vertised through Indian Trade Journal, the 
demands in respect of these items and any 
other ‘banned/restricted items’, giving clearly 
the description of parts required, the particular 
part numbers relative to the machines for Avhich 
the parts are required, and the quantity to be 
procured against each item. Most of the users 
of equipment do not generally follow this prac¬ 
tice of advertisement, Avhich results in delay in 
the procurement of the imported parts. It 
would he only proper if each user draws up 



coiliplctc lists of such ‘banned/restricted items 
in relation to individual items of eejuipment, 
prepare a conipl’cte and detailed inventory of 
these items, and issue general advertisements 
calHng for quotations from indigejious manu¬ 
facturers. Such an exercise can be done once 
every year. If any suitable offers arc received 
from indigenous manufacturers, in respect of 
any of the items included in the lists so pre¬ 
pared, these could be deleted from the list of 
goods accompanying the Actual Users* Import 
IJcencc applications. In the event of any or 
all items covered by such lists being not avail¬ 
able from the indigenous manufacturers, or no 
Cjuotations being received from them within the 
■specified notice period, mentioned in the Press 
Notilicatioii, the fact could be suitably stated 
wliilc forwarding the import licence application, 
so that the D.G. 1.1). arc in a position to give 
necessary dcaiancc for import of the required 
items. 

4.4.5 Procurement from Open Market 

rhe steps generally involved in procurement 
of spare parts, may however, be listed as fol¬ 
lows:— 

1. ihepaiatioii of reciuisitions. 

2. Placciiient of Indents. 

5. Invitation of Tenders. 

4. Scrutiny of Tenders. 

5. Placement of Orders on successful bid¬ 
ders with definite delivery schedule. 

G. Expediting suppliers for supply of goods. 

7. Review of deliveries against orders. 

8. Possible cunccllation of orders due to 
ck'lay in supplies, or failure on part of 
the supplier to fulfil the purchase con¬ 
tract, including cases of short supply of 
spare parts and partial cancellation of 
orders. 

'Elicse are the main functions performed by 
the respective purchase organisations whether 
attached individually to a major equipment 
user, or the Central Purchase Organisation co¬ 
ordinating the work of purchase on behalf of 
number of small users of such equipment. 

4.4 .G O rganisa (i on 

Ihc Urganisatiouai set-up with most of the 
major users of equipment in relation to such 


purchases is given in Appendix 4.2. The orgJi- 
nisation is licridcd by a Chief Purchase Officer, 
or a Purchase Officer, under the General Mana¬ 
ger or Chief Engineer of a Project, or under a 
Materials Management Officer, under the Con¬ 
trol of the Managing Director of a Public Sec¬ 
tor Undertaking. 

4.4.6.1 With Projects 

In certain cases, depending upon the size of 
the fleet of equipment in use, separate Purchase 
Organisations are not created for individual 
works. The purchase work is generally done by 
a Central Purchase Organisation on l^ehalf of 
a number of such smaller works/Departments, 
In that Central Purchase Organisation, the sys¬ 
tem followed is of the same nature as described 
above. 

4.4.G.2 With Public Sector Utidertahing 

In the Public Sector Undertakings, however, 
where the procurement of spare parts etc., is 
not necessarily made through the D.G.S.&D. or 
against their Rate Contracts, there are separate 
Pin chase Organisations, both at the individual 
project level and at the Central Headquarters, 
which coordinate with a number of sucli pro¬ 
jects in dillereut areas and locations, in the 
event bulk purchase of spare parts is to be 
made for identical items of machines working 
at diilcrent locations. There are instances where 
such Purchase Organisations of the Public Sec¬ 
tor Undertakings at Central Headquarters have 
entered into separate Rate Contracts with esta¬ 
blished impoiters/dealers of equipment for 
supply of spare parts. Generally speaking, the. 
tcims and conditions of the Rate Contract, as 
finalised by tliese organisations, are more or less 
identical to the terms and conditions of the 
Rate Contracts as finalised by the D.G.S.&D. 
There arc only minor departures from the de¬ 
tails of the Rate Contracts as finalised with the 
D.G.S.&:D. mainly in relation to payment terms 
etc. 

4,5. Functioning of the Present System and 
Measures for Improvement. 

Following arc the general observations of the 
Committee, with regard to the functioning of 
the systcni/iuethod of procurement of spare 
parts etc., as followed by different users of 
equipment. 
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4.5.1 tncUnling of Spure Paris 

It is unfortunate that the preparation of re¬ 
quisitions, which makes the basic material for 
the indent for procurement of spare parts, is 
generally made (in most of the cases) by very 
junior persons of the staff. 

4.5.1.1 liespofislhillly of indenting 

In some cases, this originates from senior 
Mechanics/Chargcmon. The calibre of persons 
of this status Ix^ing what it is at present, the 
requisitions fail to give realistic assessment of 
requirements. Unless the requisitions are pre¬ 
pared based on the history of performance of 
given makes and models of machines with the 
help of History Sheets/History Cards, these can¬ 
not be expected to serve any useful purpose. No 
wonder why, in spite of huge stocks of spare 
parts huilt up at different project sites, certain 
items of spare parts arc still not available, even 
if these may fall in the calegoiy of ‘fast-moving 
parts*, whose consumption would be substantial 
and repetitive in nature. The framing of such 
ic(juisitions must necessarily be the responsibi¬ 
lity of an Assistant Engineer/thc Sub-Divisional 
Office 1 , or a Ch aduate Engineer-Supervisor, who 
have the requisite experience in operation, 
maintenance and repair of the machines, or 
who are personally responsible for maintain¬ 
ing the History Record of performance of the 
machines. If economy is to be really entailed 
to the function of indenting, procurement and 
.scaling down the requirements of spare parts 
to the proper levels, it is high time that the 
work of preparation of requisition for spare 
parts be assigned to competent persons only, 
not leaving it to the lower stall who may have 
the necessary skill for repair work, hut not the 
scicnlihc mind to assess or plan the requirement 
methodically commensurate with the age and 
condition of the machine. 

4.5.1.2 Checking of indents 

The officer in charge—generally of the Divi¬ 
sional rank. Executive Engineer, who ultimately 
places a foruuil indent with the Purcluisc Orga¬ 
nisation directly or through the Superintend¬ 
ing Engineei/Superintendent works, has to dis- 
ciuirgc his responsibility by scrutinising the 
total demand in a requisition in relation to unit 
requirement of individual items of parts for a 
given machine, the pattern of consumption of 
the item in the past, the stage in the service 
age of the machine, the expected out put in 
operational hours by the machine over a pre¬ 


defined period in the future for which the re¬ 
quirement is l)eing planned (related to lead 
time for pixKurcment), the classification group 
in which the individual items would fall—the 
A.B.C. analysis by virtue of value of the items, 
and the total value of purchases of spare parts 
so far made for given items of equipment, in 
consultation with the inventory control cell. 

4.5.1.3 Need for an inventory control cell 

Here again, it is the observation of the Com¬ 
mittee, that in the normal course, even though 
some care is exercised regarding the size of the 
indent to be made, meticulous check is not 
exercised on the points mejitioncd above. The 
Divisional Engineer, wlu) is mainly the Indent¬ 
ing Officer, has to understand dearly the In¬ 
ventory Contiol System and implement it in 
practice. Ihcre is dire jjccd of separate In¬ 
ventory Control CA'lls being opened, after the 
persons operating on the work in that Cell have 
been fully trained in this field. 

4.5.2 Indents xvith D.G.S.&D. 

Quite often, the indentuis do not furnish all 
the infonnation asked for in the presciil>cd in¬ 
denting pioformac which arc required to be 
filed and forwarded to the D.G.S.&D- lot of 
delay is involved in processing such indents for 
procureinent due to incomplete details being 
received from the indentors. It would be a pay¬ 
ing j)roposition to introduce a Check List Sys¬ 
tem by the D.G.S.ScD. Ihc Check List should 
tlcarly specify the items of information to be 
checked foi completeness of the indent before 
it is forwarded to the DG.S.Sc.D. or to the Pur- 
diasc Organisation. Once the indent is accom¬ 
panied !)y the Check List duly verified, the 
D.G.S.&:D. or the Purchase Oi'ganisation may 
not have to delay the procurement action on 
the indents. 

4.5. ;5 initial supply of Paris 

4.5. :}.! Recommended parts 

Wiiilc it is admitted that the user should form 
the habit of ordering a good quantity of re¬ 
commended spare parts of the consumable type 
(the fast-moving items) with each machine, it 
is very important to dearly understand the pre- 
cise meaning of the comprehensive term “re¬ 
commended spare parts”, What are these re¬ 
commended spare parts, and who makes the re¬ 
commend at ion in this behalf? About 15 years 
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ago, the answer to this question could have 
f)eeu that the di.stribmoi's of equipment in 
India (when almost all the equipment was of im¬ 
ported origin), wlietc to give the detaiLs in 
respect of items to he purchased with the ma¬ 
chine; and this was the actual practice. Most 
of the users of the equipment, however, came 
to lace a situation resulting from such recoin- 
mendations, where almost 50% to 40% of the 
recommended pans, initially supplied with the 
machines, were left over as slow-moving parts, 
which were not put to use for a period of first 
2 to 5 years c^f the service life of the machine, 

4,0.5.2 User (o make as.sessrneyit 

It is essential for the manufacturers of equip¬ 
ment to develop the icconimended lists of spare 
pans to be initially supplied with the machines 
in a realistic manner in consultation with expe¬ 
rienced usos of equipment in the country. 
However, the user should make himself respon¬ 
sible for making a proper assessment of the 
initial requirement also. 

There is no doubt, that with the technologi¬ 
cal advancement in the inanulacture of items of 
constiuetion plant and equipment, the niachi- 
iws do get obsolete with time; but the main 
principle to be imbibed or to be guided by is 
that the identity of the parts in various systems 
on the maehiiie has not changed much. Taking 
into consideration the particular use of the 
spare parts, the user can generally cash on his 
past experience in the matter of dctenniiiuig 
as to how frecpiently any parts would require 
repairs or replacement and which would be the 
parts which would be of this nature. It is only 
a matter of cashing on past experience and uti¬ 
lising it to the best advantage in making a pro¬ 
per assessment of requirement of parts over a 
given period of time in the operational life of 
ccpiipment. 

‘J..7.5.5 Recommended purls for indigenous 
equipment 

Eveji Avhile the indigenous manufacture of 
equipment has been developed in the country, 
it has taken fairly long time for the manu¬ 
facturers to publish the recommended lists of 
Sparc parts for individual models and makes of 
machines auinufactured by them. Even those 
list.s arc compiled on rough reckoning basis, 
rile service organisations of the manufacturers 
have seldom taken stock of the actual consump¬ 


tion of dillerciit items of spare parts for the 
particular macliines marketed by them, and 
therefore, the jecoiamcnded lists of spare parts 
are not framed on realistic ])asis. 

Mo.st often, ilie u.sers of equipment are heard 
to be saying: "‘It is the first time we are using 
this equipment, and therefore, wc had to be 
guided by tlie recommendations of the suppliers 
of ecpiipment in framing the first requisition 
for supply of spare parts with the machine. It 
is the supplier who has supplied the parts which 
arc not moving fast and have gone into dead 
stcK-k in the stoie.s\ Such indication of helpless¬ 
ness on part of the users of equipment may legi¬ 
timately lie a cry in the distant past; but in 
context of the present day use of sucli equip¬ 
ment, this cannot be a tenable reasoning or 
argument fair selecting parts which arc not used 
over long peiiods. This is not the end of the 
misery arising out of stocking of slow-moving 
parts for long periods for new machines. What 
is more disturliing is the nonavailability of 
some of the vital parts of fast-moving nature 
which arc not available in adequate quantities 
commensurate witJi the need of the machines in 
use, not only dining the initial period imme¬ 
diately after first commissioning of machine but 
also in its subsequent service life. 

Notwithstanding the fact that certain slow 
moving parts are bound to creep in as it may 
not be possible to identify and anticipate clcar- 
1) all requirements by the users (even those who 
are maiutainiug data scientilically), it is essen¬ 
tial to exerci.se a proper check at competent 
levels to screen the recommended list of spare 
parts given by the manufacturers/their accredi¬ 
ted agents. I his will go a long way in reducing 
the stock of lelatively slow moving parts. 

4.a,5.4 Procuremenl procedure—Aid lo import 
subs! it ut ion 

lo permit import substitution relative to 
items of spare parts, the purchase/procurement 
organisation should include a competent senior 
officer, who would develop lists of such parts as 
can lie conveniently got manufactured in the 
country. He will also develop a list of mami- 
factiirers of spaie parts through the process of 
press notifications inviting tenders for identified 
items of pans, l>y keeping a close liaison and 
co-ordination with the Central Coordination 
Cell mentioned in para 6.3.2. Chapter G, and 
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also by using the intormatioii circulated or 
transmitted by the Coordination Cell horn time 
to time regarding names of the manufacturers 
and the items of spare parts being manufactur¬ 
ed by them. His activities would be more in 
the nature of research and development for the 
purpose of increasing the scope of indigenous 
manufaciuie of spare parts. 

In this process, it will be possible to locate 
initially sonic of the prospective manufacturers. 
Placement of trial orders on them for such parts 
developed for the fust lime, their test and trial 
by installation in the machines until the pro¬ 
duct gives satisfactory /proven performance, 
will be the next step to be taken. 

riiough in accordance with tlic normal rules 
and procedures, as arc in vogue with the Gov- 
ernmenL Departments, the suggested practice 
may not be a warranted one, but in the overall 
interest of import substitution and savings in 
foreign exchange, this will be a worthwhile 
exercise to perform. In fact, this will help to 
get quicker some critical items (through indb 
genous sources) which are otherwise to be im¬ 
ported. 

An average manufacturer is principally at¬ 
tracted towards indigenous manufacture of 
Sparc parts by the bulk and size of the orders 
ho receives, dlie requirement of individual 
projects/users being rather small, most often, 
it is difficult cither to induce the manufacturer 
to undertake the inanufacture of the lequircd 
items or else the price asked for by him there¬ 
for is exhorbitaut. It requires a great effort to 
convince the local finance to accept the pro¬ 
posal for placing even trial order for manufac¬ 
ture of few numbers of a given part on that 
inaniifacturcr. One method to get over this 
situation is to pool the requirements of a num- 
l)ci of users in respect of such items, so that 
the Inilk and size of the order is acceptable 
to tlie manufactuicr at reasonable prices. Such 
jjooHng of lequirements could be conveniently 
done atlcast in respect of users of such equip¬ 
ment in a sector as a whole, or within a State, 
ihe C'entral Mechanical Unit in Irrigation and 
Power Sector in each State performs this func¬ 
tion in relation to river valley projects, while 
other Coordinating Cells or agencies in indivi¬ 
dual sectors 2 ilso work on these lines. 


Moreover, functionally, the Central Mecha¬ 
nical Unit or the Coordinating Agencies in 
other sectors would coordinate with each other 
through the proposed Central (Coordination 
Cell in the CW&PC. Pooling of requirement of 
a nunibcr of users in different departments/sec¬ 
tors would make the proposition for manufac¬ 
ture of identified parts more attractive and eco¬ 
nomical, price wise. 

Hence, the Central Mechanical Units or Co¬ 
ordinating agencies should individually and mu¬ 
tually follow piogramine of import substitu¬ 
tion and development of indigenous manufac¬ 
ture of parts; hut due to large concentration 
of equipment on construction projects and in 
(crtain other production jobs, suitable ofTicers 
be nominated for initiating action to identify 
the items of spare parts to be inanufactured as 
also the maiiufactuiers who will produce these 
to the acceptable standard of technical specifi¬ 
cations etc. 

Wherever necessary, local orders may be is¬ 
sued by the administration concerned for autho¬ 
rising the suggested approach for developing 
indigenous inanufacture and procureinent of 
indigenously inanufactured spare parts from 
identiiied sources/nianufactiueis. 

Yet anotlicr more ellective method of ap¬ 
proach to this problem is to induce the dealers/ 
suppliers of eipiipment to plan the manufacture 
of Sparc parts, as they would know more clearly 
the size of requirement of parts of ail those 
equipment ouners to wlioin the equipment was 
supplied by Lhcm. Moieovcr, they would also 
have a proper understanding of the technical 
spccilications, nietallurgy and measurements of 
the parts to be manufactured. It would be 
easier for them to get the working drawings, 
specifications and other technical details from 
their principals. The main incentive to be 
given is to arrange for clearance from the In¬ 
dustrial Development Department for import 
of working drawings from their principals 
abroad. Even if royalty charges etc., are involv¬ 
ed, subject to these being in accordance with 
the standards, norms and conditions defined by 
that Department, these could be arranged to be 
paid if the requirement of parts involves a sub¬ 
stantial tuinovei ill value. A fair amount of dis¬ 
cretion and jiidgincnt would have to be used in 
taking the decisions for setting the specifica¬ 
tions and measurements of the parts to be 
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manufa< tilled after obtaining details and mC“ 
tallurgical analysis from our own laboratories, 
or to Import the working drawings from the 
principals abroad. It is gratifying to note that 
the principal suppliers of imported equipment 
in India have gradually undertaken to get a 
fairly large number of imported items of spare 
parts Tuanufa( tilled in the country. Parallel 

lion by the projects or Central Coordinating 
Agencies for indigenous manufacture of spare 
parts should Ik‘ taken mainly in relation to siu h 
items as are not covered by the suppliers of 
equipment through their planning, or program¬ 
me. 

4S>A DXr S. Sc /X RaU* Confmets for Spare Parts 

4. r).4.1 Rale contracts 

Since the items of spare parts for construc¬ 
tion plant and equipment—mainly earthmoving 
machines, are proprietory in nature, no useful 
purpose would he generally served in inviting 
open tenders every time the items are to be 
purchased. After all, only one supplier or dis¬ 
tributor of equipment would be in a position 
to supply the rctpiired parts, either from his 
own stocks or after importing these from his 
principals abroad. In order, however, to decide 
on the rate structure of the prices to be paid 
h)r Sparc parts of a particular make, the D.G. 

5. Sc D. finalise Rate Contracts with the accre¬ 
dited agonts/dcalers of equipment, fixing up 
the prices in relation to the manufacturers' pri¬ 
ces. Such Rate ("ontracts were valid for a per¬ 
iod of one year in the past, but as of now, iliey 
are valid up to 2 to 8 years period. 

4. r>.4-2 Direct demanding officers 

rhe D.G.S. is: 1), have also enlisted officers of 
the Central Government Departments* Slate 
Governments, and even Public Sector Under¬ 
takings as “Direct Demanding Gfficors ’, who 
tan place supply orders on the Rate Contract 
holders for supply of the items covered by Rate 
Contracts in relation to items of spare parts 
for given makes and models of machines. (This 
saves a lot of time otherwise involved in invit¬ 
ing quotations, deciding the tenders and plac¬ 
ing of the orders). The tirders arc placed in the 
supply order forms prescribed by tiie D.G, 

5. Sc D. 

^5.4.3 Parallel rale conlraicts 

In cxntain cases where items of spare parts 
of general nature, like Hoses, Fan Belts, Gas- 


kv : Seals, Bearings etc., etc., are supplied hy 
s(jinc of the primary manufaeturers to original 
((|uipincnt manufacturers, parallel Race C'on- 
iiacts arc entered into by the D.G.S. R: 1). with 
I lie accredited Agents/Oistrihutors in India of 
such parts on ijthalf of the primary mami- 
facturers abroad. 4 he individual items' ]>i ::es 
in respect of such parts supplied I)V die pri¬ 
mary ibaniifacUn i I S are lower than ilic prices 
in the Rate Coiilracts with the accredited dea- 
leis/distributors of e(|uipnicnt, on behalf of ori¬ 
gin ai equipment manufacturers abroad. J'he 
placing of ordeis in supply order forms on the 
parallel Rate Contract holders is similar in 
manner to the placing of orders on the prin¬ 
cipal Rate Contract Holders, 

4.5.4 Delays In supply ngainsL Rate Contract 
order. 

During discussions, the Members of the Com 
mittec had with different users of equipment in 
the country—the Direct Demanding Officers, a 
feeling of dissatisfaction was sounded hy them 
with regard to op ration of the Rate Contrac ts 
in context of tlie supply orders placed by them 
on the Rate Caintract holders. The main diffi¬ 
culty experienced is that the supplies are gene¬ 
rally delayed (in some cases inordinately) by the 
suppliers. 

4.5.4. :“). Reasons for delay. 

Such delays may be attriliuted to the follow¬ 
ing reasons:— 

1. Inadequate allocation of foreign ex¬ 
change to the R/C holder for importing 
spare parts against his own import 
licence. 

2. Validity of the Rate Contract having 
expired. 

8. Revision of prices under the Rate Con¬ 
tract being under settlement with the 
DGS&D. 

4. There lieing a heavy liack-log of orders 
at hand with him and his discretion in 
ascribing a national priority to the sup¬ 
ply orders of individual indcntois. and 

5. Difficulties in imports, 

4.5.4. (). Possible remedies. 

Though the Direct Demanding Officers and 
the DGS&D ha\c by now stream-lined the 
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procedure for finalisation of supply orders and 
rate contracts to meet the eventualities arising 
out o( *\\ ‘2’ and ‘-r, an average Direct Dc- 
inanding Oflicer has found it difficult to eva¬ 
luate precisely the reasons referred to in ‘4\ 
Perhaps, tlu^ supplier aecoiinnodates the huge 
backlog of orders at hand with the hope of get¬ 
ting enhanced foreign exihangc allocations 
for import of spare parts. An indication by him 
initially of his inability to supply the rx'(|iiired 
parts against his own import licence would en¬ 
able the D.D.O. to make arrangements for pro 
cessing AIJII, application. 

The Direct Demanding Officers have gene¬ 
rally expressed the feeling that tire Rate Con¬ 
tract holder is influenced by his mental attitude 
regarding the rate structiiie of the prices inclu¬ 
ded in the Rate Ca^ntraets. His main attempt 
is to get Ircttcr return on his investments; and 
he accomplishes this by selling some items of 
spare parts to others who are not Direct De¬ 
manding Officers. Even though in the matter 
of purchase mairagemetit, the “rctiptocity as¬ 
pect' makes a vital factor, it is evident that in 
spite of prolonged deliberations involved prior 
to finalisation of the DGS&D Rate Contracts, 
the seller agency or the rate contract holder, 
pays scanty n^spcct to the same. 

Even though a proper tangible appraisal can¬ 
not he made of these aspects, the Committee 
considers tfuit it may he possible for tlie DCiS8cD 
to go to the root of the problem for devis¬ 
ing certain practical approach for more satis¬ 
factory pciformance on part of the rate con¬ 
tract holders even if some <oiKessions have to 
be granted. The sacrifice that may be made 
through the total value of these concessions may 
more than off-set the idle-time costs of equip¬ 
ment which jemain unproductive for want of 
some of the parts covered by the Rate Con¬ 
tracts. 

4.a.4.7. Diffinfliics in Ordering againsl Rate 
Contract, 

A case has come to tVie notice of the Commit¬ 
tee where spare parts were purchased thiough a 
supply order against a valid Rate Contract. The 
list of rcqnircmetUs of spare parts having not 
Iteen prepared with meticulous care tcdini- 
cally without regard to details at para 4.4.2. 
the size of the supply older in terms of total 
value thereof was known only after the sup¬ 


plies were physically eomploted and that too on 
specific refeieiut' to the supplier. U was only 
tlien observed tliat the spare parts procured 
in one lot, amounted to about 2/‘5i(l of the 
value of the machines, while the mat hi lies had 
hardly been in operation for about 5000 hrs, 
against a .scheduled life of 16000 hrs. I hc fact 
of over indenting or wrongful scaling got re¬ 
vealed on receipt of price lists. It was too late 
in the day for the purchaser to realise that the 
total value of the indent was much out of pro¬ 
portion to the value of cquipmeiu when the 
supply order was placed. 

Normally, the equipment dealers should be 
prudent in recommending purchase of spare 
parts only to the extent these would be required 
for their machines with any user (with due 
consideration to the condition of the machine, 
its age in service life etc., etc.). Some of them, 
however, unscrupulously indulge in sales gim¬ 
micks and try to palm off the available parts 
to the equipment useis. As a safeguard against 
sudi eventualities, it would he advisable that 
quotations are invited l^y the purchaser from 
the rate contract holders before a supjilv order 
is plated, rhis would help the purchaser in 
making a clear estimate of the total value of 
the order to be placed. By this process, he will 
also lie able to spot out the individual items 
of high value and review the (jiiantitics aga¬ 
inst eac h, so that these are commensurate with 
his reejuirement. 

If this is not done, the purchaser would get 
to know of the prices only on receipt of the 
Dcliit Note from the Pay and Accounts Officer 
concerned since the consignee invoices or des¬ 
patch notes issued by the suppliers of parts, 
most often do not include unit prices or total 
value of the items of spare parts covered 
there by. 

Admitting that every user of cepupment 
would necessarily lie c areful in future in scal¬ 
ing his requirements of spare parts in a proper 
manner, it will be helpful if a price list of goods 
is made available to him by the supplier within 
15 days of the placement of the supply order. 
In any case, the supplier must indicate itemi¬ 
sed prices of spare parts in the comagnee’s 
copv of invoice or despatch note. This will 
help in timely linalisation of issue rates of in¬ 
dividual items (which arc otherwise arbitrarily 
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iixtd in absence of priced lists of goods) and 
thereby avoid any subset]uent readjustment in 
Stores aaounts aitd repair expense ateotinl, 

I he n.Ci.S. t'v: I), may take a view <»n this 
matter and issue instructions to the Rate (Ion- 
ti act holders that they sliould send to the Direct 
Demanding Offiters placing the older, one copy 
oi tfie list of goods accompanving the supply 
order duly piiced within 15 days of the place 
meut ol the ordci; and also that tlio invoitt* 
attompanying tiu: tonsignmeut of spare parts 
supplied to the Direct Demanding Officer 
should in\a! iai)lv include itemised pi ices of 
all items of spare parts included therein. 

l.a.f.K Dijliniliics in ordering a gains I parallel 
JO/fe (ion fra els, 

VVitli regard to tlie jxuallel Rate Contracts, 
it lias been tlie exj^erieiuc of a number of users 
that the su])plies arc eiiber extra-oidinarily 
delayed for long periods, or the cjualitv of 
some of the items sup[)lied is not up to the re¬ 
quired standard. While there is no doubt that 
there will be a substantial saying to the users of 
ecpiipinent if tlie prices of items covered by tlie 
parallel Rate Contracts are compaiatively lower 
than tlie corresponding items coveied by the 
principal Rate Contracts, it is difficult to con¬ 
tend with a situation where goods of substand¬ 
ard tjuality are received which jeopardises the 
functional operation of the equipment as a 
whole or in some cases they fail to supply the 
parts vitallv required to Commission the mach¬ 
ines. Moreover, it is well known fact tiiat tlie 
principal Rate Contract holders do not take 
a sympathetic attitude towards useis of thca'r 
ecpiipmeut, who take supplies of parts from the 
jiarallel Rate Contract holders whenevc.r the 
tiser faces hreakdowns on the ccjuipment. In 
some cases, certain claims arising out of techni 
cal defects in some of the machines, are rejcctol 
on the plea that the original maniifacturers* 
pans were not used on tfu; machine. In add; 
tion, whenever certain pans, not covered 
Parallel Rate ('ontract are required by that 
user, the jirincipal Rate Contract holder of the 
eciuipnieut distributor, lakes an attiuidc of iio 
diflercucc, mav lie even out of sluxn >pitc. This 
is uolbing new: it liapperis all the world over. 

For obvious reasons, mainly from the finan¬ 
cial angle and audit anglc^ the DCS R; D have 
not been able to reconcile themselves with the 
13. -2 0\Y & P(J/ND/75 


position of dispensing with parallel Rate Con¬ 
tracts. It is, however, gratifying to note that 
they have given Direct Demanding (Officers the 
choice to Iniy from one or the other Rate Con 
tract holder items of spare parts they would 
like to. It is for ihc Direct Demanding Officei 
to satisfy himself that he is justified in ignoring 
the lower prices against the parallel Rate Con- 
tracts due to strong reasons—specially those 
relating to unsatisfactory performance on p;nL 
of the parallel Rale Contract holdcrr oi of die 
parts supplied by him. 

4.5.'1.9 i'alidily oj rale eoniract. 

The Direct Demanding Officers have also 
exj)erieiKed serious diflficiilties when the v:di- 
dity period of a Rate (’ontract expires and a 
new Rate ('ontract is not finalised in proper 
time by the D.CF.S. D. before the expiry of 
the validity date. I he Committee of Ministeis 
constituted liy the Ministry of Irrigation and 
Power ((iovetnincut of India) to lecommcnd 
measures for elimination of delays in picuure- 
ment of coiistiuction ccpiipment and spare parts 
required for Irrigation and Power projects, 
had made a recommendation as follows, in this 
re sped :— 

“2(i) D.(i.S. is: 1). Rale Contracts for import of 
spare parts should be finalised in gocxl 
time before the period of validity of the 
previous Rate Contract expires.*' 

1 his recommendation has been accepted by the 
D.fx.S.Ji:!)., and it is reasonably hoped that 
the Direct Demanding Officers would not be 
faced with odd situations experienced by them? 
in the past when valid Rate Contracts ceased to 
exist for some time. 

4,5.^. 10. Rale (ioniraels of indigenous Hems, 

J he Direct Demanding Officers have often 
complained aboiU the quality of the indigenous 
spare parts supplied against rate contracts. The 
poor quality of the indigenous product is some 
times attributable to lack of proper facilities 
with the rate conirad holdcr/his principals for 
manuractiirc of such pans. Most often, the 
rate contract holder is not the manufaxtuicr. 
The Ounmittcc' feels that before rate contracts 
for such items are entered into, the cpiality of 
the prod nets, the facilities for manufacture 
thereof, the research and development facilities 
etc:., etc., should be arranged to he properly 
evaluated atleast in respect of high value items. 



Some of the major users of equipment ran be 
associated in tests and trials of the parts before 
these are listed on rate contract. 

In order to determine the extent to which the 
individual D.G.S.ScD. Rate Contract holders 
were able to market the particular items of in¬ 
digenous spare parts (amongst the Direct Dc* 
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inanding Officers), the Committee took up the 
matter with the D.G.S. & D, for getting the 
figures of drawals against individual Rate Con¬ 
tract holders for supply of indigenous spare parts 
for various makes of carthmoving and construc¬ 
tion equipment for the period 106970 and 
1070 71. The following indicates the informa¬ 
tion as received:— 


STATKKtENT OF DRAWALS 



Name ofR/G holding 

R/G No. & Date 

Stores 

DR^XWALS 





1909-70 

1970-71 


I 

2 

3 

4 

5 





Rs 

R> 

1 

M/s. Greaves— Ool ton, 

Bombay. 

1 Proi/RG-803G/Indg/Undrrrarnage/ 
GC/lII/2479 dt. 27-2-69. 

Under Cnrriag(; 

Parts 

3,64,160 

40,300 



2 Pioj/RC-808ri/rn<iR/ Undwcarriiisr/ 
Ciil/OC/III/i.Wti (la«“d 3l-5-r,9 




2 

M/s, 'IVark Parts of India, 
Kanpur 

Proj/RC-803f)/In(ls/UiuI<T Carri- 
aR'e/TPI/ni/2478 dt. 27-2-89 

lender Carriage Pari 

is 19,13,850 

10,07,.'176 

3 

Acioorp Pvt. Ltd., Calcutta 

Proi/RG-8199/Indg. Spares/APL/ 
ni/2726 dt. 29-12-09. 

Bolt, Nuis, Brake 
Linings, clutch 

facing. Oil Seals 
etc. 

- 

1,00,090 

i 

]M7*. Crnnponents & Machi¬ 
nery Gorp., Calcutta. 

Proj /RG-8199/ Indg. .spares/CMC / 

I1I/2727 dt. 29-12-69. 

-do- 


53,897 

5 

M/s, LA.C., Calcutta 

Proj/RG-8199/Indg. spares/IAC/J Hy 
2731 dt. 31-12-69. 

Radiator Cores & 
Radiator Assembly 

-• 

5,860 

G 

Voltas Ltd., Bombay . 

Proj/RG-8199/Indg. Spares/Vl./III/ 
2902 dt. 24-7-70. 

Oil Seals 


46,373 
(for 8 mon¬ 
ths) 

7 

-do- 

Proj/RO-8369/Voltas/TATA P&H/ 
111/3008 dated 23-10-70. 

Tata P&H Paris 


19,89,243 
(for 5 mon¬ 
ths) 

8 

M/s. T.E.C. New Delhi. . 

Proi/RG-8373/Indg/Under Carriage/ 
TEG/III/3027 dt. 31-10-70. 

Under Carriage 

Parts 


24,15,524 
(for 5 mon¬ 
ths) 

9 

M/s. Voltas Ltd., Bombay. . 

Proj/RG-8387/Indg/Filter/Voltas/ni/ 
3063 dt. 30-11-70. 

Filters 


17,554 
(for 4 mon- 
tns) 

10 

M/s. LA.C., Calcutta. 

Proj/RC-8387/Indg/Filter/IAC/III/ 
30*64 dt. 30-11-70. 

Filters 

“ 

8,482 
(for 4 mon¬ 
ths) 

11 

M/s. Gomponencts & Mac¬ 
hinery Gorp. Calcutta. 

Proj/RG-8387/Indg/Filter/CMC/in 
30*63 dt. 30-i 1-70. 

Filter.s 


5,980 
(for 4 mon¬ 
ths) 

12 

M/.s. Aeicorp Pvt. Lt<l., 
Calcutta, 

Proj/RG-8387/Indg/Filters/API./III/ 
3066 dt. 30-11-70. 

Filters 


829 

(for 4 mon 

tbs) 



It may be seen that during- the year 1970-71, 
the cirawals vvtTc bduw a total of Rs, GO lakhs 
only. 

riic TECED Association who have since 
developed a Trade Diicctory of indigenously 
manufactured spare parts for ddlerent makes 
and models of eartlimoving machines, have how^ 
ever, repoited that the sales of iudegenous spare 
parts during the year 1970-71, %vas of the 
order of Rs. 3.5 crorcs. Apparently quite a 
large number of items indigenously manufac¬ 
tured, are not borne on DGS&D Rate Contracts 
and many a user of equipment has gone directly 
to the dealers outside the Rate Contract parti¬ 
cularly because of his tiot being a Direct De- 
maiiding Oflker, or in some cases, the supplies 
being to private parties/Public Sector Under¬ 
takings. 

It has also been studied with interest that 
against some of the Rate (Contracts lor indigen¬ 
ous spare parts, the dravvals for the year 1970- 
71 have been very small. It perhaps, remains to 
be seen as to how important the items of Rate 
Contract are? If hardware items alone arc 
included, the users generally go out for such 
piuchascs from elsewhere, and not necessarily 
against llic Rate Ck)ntiact. 

4.5,4,11. Revicxv of perforinunce of rate con- 
imcls based oti antmal draioals. 

I'he low lignre of value of annual drawals 
against a rate contract may also some times be 
due to SCI ions draw backs in the quality of goods 
and rathci unsatisXac toiy scrvic:e of the rate con- 
ii act holder. These reasons make couvsiderations 
of great consecjuciKe to an equipment user. 
It will therefore, be helpful if the DCS 8c D in¬ 
troduces a system of leview of performanee of 
rate eoutiacts based on value of annual drawals, 
so as to determine (if the drawals are bc'low 
a certain expected minimum for such reasons 
only), if die rate contract be sustained in oper¬ 
ation or it be terminated, 

4-5.5. Diljiculiies in Imports, 

4-5-5.1, Delays in emergency purchases through 
import due to ceUhtg fixed. 

Some times, a few critical items of spare 
parts have to l)c air-lifted so that tlie machines 
under breakdown, otherwise essentially required 
to be on the job to meet the jiressing needs 


of a prc-dctermified schedule of production call 
be expeditiously repaiied lor use on the job. 
I he values involved being rather small, cer¬ 
tain sanction to the release of foreign exchange 
cannot be issued against US AID Loan, or 
any other Credits etc., and consequently, free 
foreign exchange is utilised for purposes of cer¬ 
tain imports. Even though the Import Trade 
Central policy does provide for such imports 
without a cumbersome procedure being follow¬ 
ed, the monetary ceiling by way of value of such 
imports being Rs. 10,000 only, it becomes diffi¬ 
cult to arrange for import of some of the esscie 
tially required items without getting separate 
sanctions for release of foreign exchange, etc., 
due to the value of the items being much above 
the amount of ceiling fixed for this purpose. 
I’his delays the imports of the parts and the 
emergent situations cannot be met within the 
manner otherwise desired. 

At the moment, 0.1% as emergency spares 
can be imported annually for individual pie¬ 
ces of equipment in relation to its capital cost. 
For construction equipment which is highly 
breakdown prone and has iclatively short eco¬ 
nomic life, this amount was much too meagre 
and even at times the cost of air-freight of a 
critical item exceeds the above value, 1 he Com¬ 
mittee w^as, therefore, of the opinion that break¬ 
down prone construction machinery has to be 
Created on a separate plane and for this group 
of etpupment, the limit should be enhanced 
to atleast 1% of the value of same make and 
model of equipment in use in a particular pro- 
jcct/indiistry. For example, if the cost of a 
LW-35 Dumper is about Rs. 10 lakhs, 0.1% 
of Rs. 10 lakhs is Rs, 1,000. The cost of the 
most of the individual critical pieces of parts 
exceeds the above value by many folds. If in 
a given project, there are ten Dumpers of the 
same make and model costing Rs. 10 lakhs 
each the value of 1% makes Rs. 1 lakh only 
and for a group of 10 machines, annually Rs. 
1 lakh worth of emergency spares is not a high 
figure. 

4.5.5-2. Delays in. clearance of consignments al 
customs. 

In so (ar as the consignments received at the 
sea ports arc concerned, the description of tfie 
items and their commonality to the automobile 
parts also puts to cpiestion the bonafides of im- 
j)orts of certain items o[ spare parts. This 
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is particularly coiiucctcd with the iinpoit ol 
spare parts lur Diinijrers which arc classified 
as ‘'Transport V'chiclcs". Here again, there have 
been cases where ihe sponsoring authorities 
have to make a special ellort to issue letters of 
explanations, or certilicates ol a particular type 
to satisfy the customs authorities about the bo- 
iialide nature of the imports. I’erhaps, the Im¬ 
port 'I'rade Control policy has to make suitable 
darilications in relation to import of spare 
parts of particular items of eciuipntent, 
specially used on River Valley Projects, and in 
the Mining Sector. Ihis would help avoiding 
delays in clearance of consignments at the sea 
ports. 

'1.5..'».:i. Pilferages. 

It also happens occasionally that on arrival 
of the consignnrents of spare par ts at sea ports, 
certain vital items, like Bearings, Seals eu., 
get lost or pilfered. While the Committee 
would not like to give any commeirts which 
may cause a controversy to arise, it is evideirt 
that better security ar rarrgemenls arc < ailed for 
to be introduced at the sea ports if such losses 
and pilferages are to be guarded agairrst. I'tom 
the stand poitrl of etpripnrerti users however, 
certaiir safeguards could be irrtroduced Iry pro¬ 
viding a skeleton staff at the ports of irrrport 
of spare parts, so that the coitsignnreirts are 
cleared immediately otr their arrival at the port. 
Such staff would also irrclude the security 
guards. 

4.5.5.'l. Rentedie.'i againsl plljerages. 

Some of the projects/States arrd the Pitbltc 
.Sector Undertakirrgs have posted Liaisorr Offi¬ 
cers at sorrre Ports where their consigrurrerris 
arc received. This has getrerally resulted itr 
timely cleartice of the eorrsigrrmetits of parts 
and vouch safed the security of the corrsign- 
ments. Yet in case of some of the River Valley 
Projects, such proposals lor creatirtg Liaisorr 
Organisations on their behalf or on behalf of 
the State to which they belorrg, have not fouitd 
favour with tire sanctiorrirtg airthorities. 

The total expenditure iir creatitrg such liaisorr 
establishments woitkl amourtt to be fairly small 
compared to the total saving that will other¬ 
wise accure irt terms of value of the parts lost 
and the value of the total loss in proditcUorr 
due to corrtitrued down time of the nrachttres 
which cariont be repaired for want trf the pants 
so lost. Additionally, this would save srrbstari- 


tial ainounls of foreign exchange which would 
he oiheiwise involved in i in porting the spare 
pails for the second liiiic\ The loss in foreign 
excliang'c arises mainly dm* to the fact that the 
Govcininent consignments are generally not im 
Slued and most often these arc siif>plicd on 
h.A.S, basis only. 

It may, perhaps, he j^rudent to have such 
Liaison Oihccis deputed, on behalf of indiv- 
dual States or Central Purthase Organisations 
of States so that he could work on behalf of 
more than one etpiipmcml owning anlhovity in 
the State and thereby reduce the financial hur- 
dca accruing to a single projtet or the c([uip- 
inciit ovvuing aullioritv. Cases are not rave to 
quote where the mat h lues had to await some 
critical and vital parts for over two years hc- 
caiise the same categorv of items of paits weie 
pilfered or stolen from imported tonsiguments 
more Uian ome fiom the Indian Ports. It is 
considered most csstntial that such airangc- 
menls be organised under the Central Mechani¬ 
cal Units in the Irrigation and Power Scalor of 
individual States, or in nlation to tlie Public 
Sector Undotakings by the respective Depart¬ 
ments. 

4.3,0.0. LoansjCredUs. 

Pile procedural tiitte iuNoIvcd in issuing san 
clions to the release: of foreign exchange for 
impoit of spare parts under paiticnlai Loans/ 
(aedits, tlie sui)st*quent opening of the Letter 
of Credit after ol)laining a “Letter of Commit¬ 
ment”, aiuL a “Letter of autiiorisation” IVom 
“(ompeteiit aiUhoiiLy”, being fairly huge, it 
oecasionally haj)pens tJiat some of llie consign¬ 
ments of imported spate parts await shipment 
fjom the poits alnoad due to expiry of the 
validity period of the Loans/Ciedits. It is consi¬ 
dered that smh a position tan he clearly fon:- 
set 11 at the time of the issue of iiupurt licences 
and necessaty cate taken to ensure that the 
validity of the peiiod of the loan/crcdit is 
suitably extended. 

Occasionally, the snpjjilieis alnoad who have 
to expo It the parts against ot tiers from their 
agents in India, tUday the exports when their 
hands arc lull with ordet s from oilier consumcTs 
in theii eouiury, or olhei countries. In such a 
ease, the exports may he so much delayed be¬ 
yond the normally reejuired lime that these 
cross the validity period. 
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I o at commodate eases ol ilit: abo\c type, Uic 
LIoion Miiiisliy ol; Finance and the respective 
loan giving authorities could jointly consider 
to make a stipulation in the: conditions of the 
loan/ttedit to the elfect that a certain period 
of grace would be allowed for delayed supplies 
I>y the niaiurla( turers/exporters abioad. This 
is suggistod as ‘tr montlis, subject to Import 
Luances being issvied 'V months be lore expiry 
of validity period. 

[.aJcO. ll'roug snjyjdy of parts against Imports, 

In some cases, foreign manufacturers of spare 
|)arts have been sup]>lying ‘‘inapplicable parts”. 
Sucli parts are snita[)Ie for later models of etpiip- 
iticul marketed bv the manufacturers while 
the puKhasei iii India has an oldei model in 
use. Normally, the agent/distributor of equip¬ 
ment iji India should <learly derme the model 
uumber, serial numhei of the machine for 
which the paits are beijig ordered by him on 
his principals; f)ow(‘\(‘r, the wrong supplies 
ha\e occurred in spite ol tliis. I he net result 
is that in spite of the paits being leceived, the 
co)rsmnei <annot use tlu:sc lor commissiotting 
the sick imu bines. 

Mot cover, the purcliasct in India has to 
arrange lor a lit:sh import licence to get the 
correct supply and simultaneously arruuge for 
att export lucnce for leturning the j>arts to the 
principals 2 ibroad. I he value of scccli imports 
beitjg rallier small, iit any case below the mini¬ 
mum \alue of imports allowed/permissible 
under (he US All) Loan (Cienerallv most of the 
import of s]>are parts are made from U.S.A. 
against US All) Non-lbcqcct l.oai^s), the fresh 
imports aie to bc' made against free foreign 
exchange. 

One wav to reinedv the situation would be 
to make a mandatory stipulation for the list 
of goods to indicate in clear terms the particu¬ 
lars of make, model and serial mmiber of the 
machines lor which spare ])arts are recpiircd. 
Simnltancously, there may bc a stipulation 
made in the orders placed on the importers/ 
suppliers, stating clearly that in the event of 
wrong snjiplies being made by them or their 
princi])als, it will lx: their responsibility to 
arrange with their piuuipals to despatch re¬ 
placement parts flee of cost while the wrong 
supply would lie arranged to he re-exported 
at their own ccisl in due course of time and not. 
lx.tore the replacement supplies are ai ranged. 


T.“).r).7. LT.d. Policy. 

I’he mailer regarding delay in imjiorts of 
spare parts—mainly the causes attributable to 
the Import IVade Uoutrol policy etc., has 
hcen dealt with in details by the Committee 
ol Ministers constituted by the Ministry ol 
Irrigation and Power, Chivernment of India, to 
recommend im asines for elimination of delays 
in procuremenl ol Cion si nut ion Fc|uipmcnt and 
Spare Parts recjuired for [trigatiou and Powet 
Projects, ihe recommendations made bv tliat 
C'oinmittee generally cover the remedial mca- 
.sines necessary which ha\e since been adopted 
by suitable revision of the 1.1 .C. policy. Hence, 
these would not bc elaliorated, any further. 

4-(i. Factors Considered for the System. 

I he elements or factors which would help lo 
establish ilic system or the method of purchase 
scientilically, would be; (a) a ]>roper inventory 
Uontiol system and (It) liacked by an organi¬ 
sation manned by properly trained and ({uali- 
licd personnel. 

'Ihe Inventory Clontroi System is a science 
by itself and a great deal of attention lias to be 
paid in organising it. Ihis system which would 
ire dealt yvilh in details in the later jiovtion 
of this UhapU 1 would broadly cover the follow- 
ing:-- 

(a) Spec ihe de tailing of iccjuiremeut of spare 
2 :>arts in proper reialionship to the year¬ 
ly woik-time table of the machines, the 
piogressive age of the machine in use, 
the consumption pattern of impoiiant 
items of spare parts in dilfereiu systems 
ol; the machine. 

(h) Identifying the speeilic sources of supply 
of spare parts within the country and 
abtoad lor given items of ecjuipineiu. 

(e) Making an assessment of tlie lead time 
involved—from the lime a recpiisilion 
is initially prepared, to the time the 
spare paits are available within the 
country. 

iV propel Organisation mcxnis (a) Setting up 
the r 111 chase Organisation, and (b) Laying 
doyvu the purchase rules and piocedure ( I he 
Ihiichase Manual). 

Ill setting up the Purchase Oiganisation, and 
laying down the purchase rules and piuceduies. 
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or preparing a Purchase Manual, ihere are some 
coiiiniou considerations which have to be de- 
lincd betore detailed obseivatious iu this re¬ 
gard can l)e made. 

4,6.1. N<*ed (or (nupcr organisation, 

I’he purchase organisations aie mainly res¬ 
ponsible tor processing the purchase requisi¬ 
tions or indents lor procurement of spare parts 
so that the required items are physically recei¬ 
ved in pn>per time. This alone can provide for 
necessary insin ante agairist down time of equip¬ 
ment. What is important however, is that 
([uamitatively the supply should be adequate 
to meet the retjuirements of maintenance and 
repair. This can be achieved only to the extent 
of iiidentors’ competence in properly scaling 
out the rtx(uirements. Technical scaling of re¬ 
quirements involves integrated consideration 
of the conditions of work, pattern of work, 
population of like items of equipment, repair 
and maintenance facilities available, the age of 
the machine, the annual working hours and 
the lead time involved in procurement. "Ihe 
purchase organisation has, tlierfoie, to be assis¬ 
ted by the ecpnpment operatives in framing the 
indent properly, based on a proper tecbnical 
scale of rec[nircmcnt. 

Where a Central Purchase Organisation coor¬ 
dinates with a number of smaller projects, the 
iccpiisitions and indents are similarly processed 
|)y clubbing the demands together for spare 
parts for like/identical items of equipnient. 

Occassionally, a senior offker h nominated as 
a focal officer for technical .scrutiny of the li;ts 
of spare parts received from a number of pro¬ 
jects when a Central Purchase Organisation acts 
on their behalf. 

4G.2. Scaling, 

Scaling of requirements of spare parts for 
given items of machines involves the foilovving 
steps:— 

1. Scaling of piovison (by value) for repairs 
of equipment in relation to service life 
of equipment; 

2. Requirements based on physical inspec¬ 
tion of equipment at the time of re¬ 
pairs; 

■>. Anticipated requirement of equipment 
for a dclincd period of time—generally 
ecpiivuleut to the lead time lor procnic- 


mciit, but expressec! in terms of equiva¬ 
lent 1 lumbers of operational hours; and 

4. Going by an established scale of coiisum- 
ptioii of individual Items based on re^ 
cord of annual consumption o£ repairs 
in the past. 

In addition to such technical scaling of re¬ 
quirement, scaling for the proemeiiieiit involves 
one more step, dliat relates to the stock posi¬ 
tion of the items included in the indcni/rcquisi- 
tion, as well as quantities that may be pending 
supplies against firm orders already placed. 

A purchase organisation vvoulcl genei ally have 
to set in getting the points as above attended, 
so that not only are the required spare parts 
made available in proper lime and to the re¬ 
quired extent, but that there arc no large scale 
excesses of parts in stock or blocking of capital 
in consequence thereof. 

4.(>.2.1. Inilial provisioning for imported items. 

(ieiicrally speaking, the spare parts of im¬ 
ported origin to he initially purchased with new 
machines, covet two years' rec[uirement of main¬ 
tenance and operation. Fmthcr more, these 
supplies amount to 10% to 15% of the value 
of ecpiipment; and these ate necessarily ind(‘nt- 
ecl along with the indent for procurement of 
the machine. The range of perccniage value, as 
indicated, 10% to 15%, may got extended to the 
lignre of 20% occasionally, if 3-shifts operalion 
is envisaged for a given work. This again, is 
limited to certain specihe categories of equip¬ 
ment, which arc mostly engaged on heavy duty 
or have components which sidler heavy wear 
and tear by virtue of the particular type to 
which tlie machine belongs, e.g., a C.rawlcr 
rractor or a Motorised Scraper. Hence, it is 
the judicious discretion to be discretely used 
by the equipment owning authority in making 
a sidection of the proper figure from the range 
from 10% to 20% by way of scale of requiu- 
ment of spare parts to be initially pnxiued 
with the new machines. 

4.0,2.2. Initial provisionhig for indigenous 
items of parts. 

Similar consideration applies to the items of 
initial supply of spare parts of indigenous ori¬ 
gin, except that the lequilenient may lie with¬ 
in the figure of 10% of the cost of machine's. 



Such requircmcTils arc generally limited to the 
operational and maintenance requirements over 
a period of r)ne working season only. 

4.h-2. 'k S 71 })seq uni / provision ing. 

In order that availability of cejuipment is 
ensuied for sustained operation of the machine 
in overall interest of optimum utilisation and 
max ini uni production, it is again essential to 
order out the spare parts of imported origin— 
lieyond the first two years’ requirement as cover 
ed through the initial supply, within 3 months 
of the receipt of the machines, on the project; 
or if the spare parts catalogues etc., are avai- 
lahlc earlier, even sinudtaneously, with the re¬ 
ceipt of the machines with the user. Such in¬ 
dents should cover the requirements of spare 
jiarts for first overhaul of the machines and its 
maintenance requirements in operation for a 
period of one following year, fhis is mainly 
with a view to ensuring timely availability of 
spare? parts liased on the assumption that the 
lead time iu ptocinemcnt of imported parts is 
18 to 24 months. 

In view of the fast growing indigenous manu- 
fat (;uic of Earthmoving Ecpiipmcnt in the c:oun- 
try, it becomes all the more necessary that for 
the items of equipment of imported origin avai¬ 
lable with various users, judicious planning 
in ordering the barest minimum quantities of 
parts should be made so that after the machines 
have outlived their economic span of life, at 
which stage these would be replaced liy equip¬ 
ment of indigenous origin, huge stocks of spare 
parts should not be left with the user to lie 
in dead storage in absence of the machines 
which would he scrapped. Though this facet 
of the problem in relation to equipment of im¬ 
ported origin invites special attention, the en¬ 
visaged control should have an extended appli¬ 
cation to ordering/import/purchase of the 
spare parts in relation to the equipment of in- 
digemous origin also. Hence with the overall 
objective of I>arest minimum investment in 
purchase of spare parts for maintenance aiKl 
repair of the construction ec|uipment, it is 
highly esscmtial that proper inventory control 
system l)c introduced at the earliest pcrssiblc. 

4.().2.4. A1 inimising criIical inden />v. 

In spite of the heu care taken to scale the 
requirements of spare parts with the main ob- 
jeetive of reducing investments in stocks and 
avoiding idle storage of parts over long periods, 


it is iiu'vitablc that the ecpdpment operatives 
would face shortage of some of the spare parts. 
Such rocjuireincuts are listed as hinfoiesccn’. 
Eorward indenting of spare parts based on a 
scientilic inventory control system and a pro¬ 
perly established scale of consumption ua)uld, 
no doubt, substantially reduce the list of such 
critical items which get to be in short supply. 
It is a matter of general observation that about 
5% to 10% of the required parts would not 
be available from ready stocks or from incoming 
consignments against pending orders. Emer¬ 
gency breakdowns may also create such unfore 
seen demands. 

The possibility of such retpiiremenls of cii- 
lical items can be minimised if indenting of rc- 
cpiirements is done on forward planning based 
on half-yearly intervals of time. 

i,G,3. Inventorx Conirol System^ 

In the act o{ creating inventory, there arc 
two fundamental questions, which must be ans¬ 
wered in every instance, namely (1) How mueb 
to buy at one time; and (2) when to buy this 
quantity. 

Answers to these two questions must (omc 
from a proper consideration and evaluation of 
a number of factors having a bearing on in 
ventory and its control. Four of these factors 
are fundamental and, without consideration for 
costs could form the basis for decision on how 
much to buy, and when to buy. These are as 
follows:— 

(1) Requirements, or demand, on a unit/ 
time basis. This is based upon informa¬ 
tion from proper records and forecasts 
schedules. 

(2) Quantity in stotk and on order. Fhis 
again is obtained from a proper re¬ 
cord, held with the stores (uganisation. 
The Ledger Record genet ally kept, 
shows stock balances, quantities on order, 
and the maximum consumption at any 
time, or even in given periods of time. 

(3) Procurement time, or lead time—tlte total 
length ol’ time taken to ol)tain a I'resh 
supply of the item. 

(4) Obsolescence. Consideration must always 
be gi\en to the possibility of design 
changes, or other factors, which would 
make the particular items obsolete. 
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A (ten lion is iilso to he given to reclucing in¬ 
ventory (osts aiul accordingly, the following 
considerations mnst also be added to the al)0\(* 
list:— 

(i) The ordering <'osts—the expenditure on 
processing of pin chase orders tn' the es 
tablishment that handles the ivork of 
procurcnicnt of the items retpiired* 

(ii) Inventory carrying costs, or inventovr 
holding costs. This fattoi includes in 

t ere St rate on average amount of capi¬ 
tal invested in stock, insurance charges, 
if the goods are insured in tlie ware 
liouses, cost of depreciation and obsolcs 
ccaue, and cost of storage facilities (ihai 
of premises or depreeiation of bnilditigs, 
cost of liglning anangernents, lir condi¬ 
tioning arangements etc., in case these 
are involved for proper storage of some 
of the items etc.) mainly related to the 
floor space of the storage area in rela'- 
tion to the particulai items under consi- 
dc;ration, and handling costs. 

While it is not intended to enlarge upon the 
details of this subject too elaborately in ifiis 
report, it is considered ncxessary to touc h upon 
the basic details of the Inventory (Control system 
in lelation to the spare parts for CMUthmoving 
machines and other coustruclion ecpiipment. 

(laietforirs of rf'quirrfiu.nl of Sfmrc Paris, 

rhe spare parts rcxpiired for anv project, or 
a numher of projects could he divided into the 
following f)road catc:gories: 

(a) Rc'gular last moving spare parts 

( 1 )) Slow' moving parts 

(c) F.mevgevuy or protecti\e parts. 

Rrgular Fast A/cm/wg Spar a Paris 

All items vvliose replacement frecpiencv is 
fast and the consumption and usage can he 
predicted would fall in this c ategory. I he 
consumpiion would be pjoportional to the ser¬ 
vice time of tlie machine (hours or miles’ run) 
the mimlna of units in operation, the oper¬ 
ating conditions and other factors suc h as opera- 
ation eflficieucv and planned maintcaiance. For 
earthmoving equipment items such as track 
j)ans, filter elements, brake parts, clutch plates. 


1)11 sites, hoses, bearings, and other moving and 
rotating parts, would fall under this categorv. 
It w'ould Ite necessary to stock these parts in 
sufficietit quantities so as to maximise cc]nip- 
men t utilisation. The storage of such parts 
at project site is heltCM'. hut eeniral storage 
w-ould alsc^ be necessary. 

Slo7r Mox’ing Paris: 

I’bese are those parts whicli may have some 
pattern of move men t, but the frec|ueucy of 
intersal is fairly svide. Such parts may have a 
movement of one or tsvo in an year, and in 
some cases, mas have movement over altcr- 
natisc years. Such infrequent replacement of 
parts is usually at tiie lime of overhauls or in 
emeigencies. Fhese should bc^ considered for 
stocking at project site taking into accomn tin: 
number of similar machiiu:s in operation. A he 
replacement of such parts should lie done bv 
the central inventory conliol. Ihirts in this cale- 
gory w'ould be items like radiators, radiator 
cores, c:\iindcr heads, crankshafts, turlio-char- 
gers, (liUch drums, hubs etc. Slow^ moving parts 
should he considered for iri ter project trans¬ 
fers, aird it would he essential to keep an acc¬ 
ount of the stocks at var ious locations in the 
central inventorv control unit. 

ogc//cY or Pro!relive Slocks: 

Tuans under this calegovy sliould only be 
kept in central inventory control. Tlmse slock 
items would consist niosth of assenililies or 
snb-assenrblies of maihirres which arc not mrr 
rnallv lecpiin d, but are ref[uiic'd in emetgenc ies, 
where the absenie of these would cost prolong 
ed shut down of the machine, and result in 
serious loss of jjioductiou. I hese items nor¬ 
mally do not have anv pattern of movement, 
and/or lliey will have extremely slow^ move¬ 
ment, and it is virtually impossil)lc‘ to predict 
when mev will l)e required. Typically, an item 
in tins category may not i)e required for A/4 
years, but a sudden ie(|uireiuent of 2 numbers 
rriav crop up in one location, or in two separate 
]>()silions, riiis w'ouhl In* classified as a j>iirely 
random ocinir’ence. Investiiierrt of funds in 
such parts is purely a ‘bisk” decision so as to 
overcome costly losses due to down time, items 
irr this category would l)e geai' box assetnblies, 
Sparc engines, difleieiriials, generators, motors, 
etc. 


F.nu 
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4.6.3.2. Record keeping. 

The baekbonc of a good inventory control 
system is proper records. The following func- 
tions are absolutely necessary in all inventory 
systems and must be installed at the outset. 

(a) Historical record of machine demands. 

(b) Maintaining a perpetual record of quan¬ 
tities of each item in stock and on order, 

(c) Determination and implementation of 
realistic inventory levels. 

(d) Ikse of properly trained personnel. 

The data processing can he with the use of 
either the conventional visadex/Kardex system, 
or by punched card machines. Specimen cards 
and forms are given at appendix 4.3. 

4.6.3.3, Choice of spares. 

If the machine is now, the spare parts selected 
for stocking would generally be on the basis 
of suppliers’ recommendations. I'hey normally 
indicate which of the spare parts are fast 
moving and should be stocked based on their 
wide and general experience. Ihe details 
should, however, be subjected to scrutiny at 
competent level to avoid overstocking of re¬ 
dundant parts. 

Once historical data accumulates, then it is 
easy to select the fast moving spares that arc 
needed by means of consumption analysis, rhis 
would give a realistic pattern based on actual 
conditions prevalent in the system. 

4.6.3/1. A.lhC. Analysis {high, medinm low 
value Analysis) 

The firm basis of all inventory control systems 
is the ABC analysis by consumption. ABC 
Analysis enables the inventory control man to 
select the costliest items in the inventory and 
thus by concentrating attention on ‘A’ category 
items, he controls maximum inventory with 
least effort. It also provides information on 
movement of items for classifying into slow 
and fast categories. 

14^-2 CW&PC/ND/75 


The first step in making ABC Analysis for 
consumpfion is as follows: — 

Step I 


Item 

Serial 

Number 

Part 

Number 

Uuit 

price. 

Consum¬ 
ption dur¬ 
ing a year 
total units 

Consum¬ 
ption Value 



Rs 


Rs. 

XXX 

XXX 

11.00 

100 

1.100 


The second step is to arrange the items in 
descending order of consumption value: 

Step U 


Item 

Serial 

Number 

Part 

Number 

Consumption 

value 

(Rs/Year) 

Cumulative 

consumption 

1 

XXX 

10,253 

10,253 

2 

XXX 

9,250 

19,503 

3 

4 

•• 

.. 

•• 


Step ITT 

Draw a graph with number of items on X-axis, 
and cumulative consumption valiu: in Y-axis. 


It will normally be found that the following 
holds good: 


Items 

Value 

Category 

10% 

70% 

A 

20% 

20% 

B 

70% 

10% 

C 


The first ten percent of items costing 70% are 
called 'A’ category items, next 20% items cost¬ 
ing 20% of value ‘B’ category items and the 
lowest consumption 70% of items costing 10% 
of value arc called *C’ category items. 

The secret of good inventory control is to 
concentrate attention on *A’ and 'B' category 
items, which are only 30% in number, but acc¬ 
ount for 00% in value of consumption or turn¬ 
over. 

If proper care is taken to see that wherever 
figure of value is Rs. 1000 or over in respect 
of individual items on unit price basis or for 
the total quantity against an item, the items 
could be examined for verifying if basically the 
item is required at all or if the quantity being 
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ordered is reasonal)le, keeping in mind the eon- 
sumption of that particular item over the past 
2 or 3 years and the ejuantity ordered/in stock, 
in respect of tlie items. I his would help in 
framing the recpiirements of costly items of 
spare parts on realistic basis and consequently 
this would help in keeping down the value 
stocks of spare parts at the users' end. 

Maximnni and nvnimnm stork limits 
and quantily on order. 

While sophisticated systems based on Kco- 
nomic order Quantity and other etonomic cri¬ 
teria can bo designed for sped fie situation, a 
simple inventory control system based on a 
general criteria is being outlined below. Such 
a system is considered adetjuatc till more stalls^ 
tical data is gathered (in 2/3 years). 

Let L^T.cad time in monllis (ihe time between the pl.w- 

ment of indent for the 
item and reeeipt iu the 
si fires cniu’crned. 

X—Average rpjantity coitsumed per month iu 
niimiters 

R--R.O.T... = Re-order level fthe unmbca* of tmits 
in stock and on order when 
a fresh indent for the item 
is to be plaeed), 

M -Maxirmnn stock at any time. 

0 =Qiiantity for order 

Total available —Qiiantity in stock' p Qiiantity on 
orfler. 


The following levels are recommended, taking 
for granted that all (jiiantities shown are total 
available and not physical (jiiantilies. 


(Jategory 

Maximum 

ROL or 
minimum 

Order Qty 

A 

X (L+4) 

X(|.+ 1) 

3X 

R 

'X(L+2) 

X(I.+2) 

(iX 

c: 


x'(r,+3) 

12 X 


The rales arc:— 

(a) Defer Cancel orders when rnaxitnum is 
reached. 

(b) Place fresh indents when minimum is 
rcacbecL 

(c) Order cjuamity is cc|ual to (Maxirmiin- 
Minimum). 

It may so happen that in many cases the 
ejuantity could be a fraction, fhe general nilc 
would be to round off to the nearest integer. 


However, if maxinunn and minimum beconu* 
the same tjuamity a difference of i is kept for 
ordeiiy working of the system. 

For slow moving sj-tare parts, one or two 
complete sets are kept on the Ijasis of earlier 
consumption and niiml)er of ])oinLs of use 

4.r)..3.(). Centra Used inventory control (CIC), 

The centralised inventory control should hold 
ill its stock all slow, protective or emergency 
sjjares. No liard and fast rules can lie given for 
the items to be kcjit in CIC. ‘AT can be defined 
tectivo spares to lie kept in C.l.C. should have 
at least 3 to 4 mat bines working at different 
sites or projects. In addition, slocks of fast 
moving j)arts common to all projects must be 
kept in the Central fnveniorv Control. 

One way of tackling the proldems would he 
to cany A B C Analysis of stoc ks for \alue held 
in various projects as on a [larticular date. 
I'he ‘AT categoi) items by stock value will be 
(lie items to be kept in (T(k 'AL can be defined 
as the first 5% (osrliesi pints (unit costwise) 
and can be taken lor Indian conditions as ass¬ 
emblies and sul)-asseinblies costing more than 
Rs. 3.000 per item. However, the (‘x.at value 
has to be detenniiucl bv thc^ individual CilC 
Cell depending upon the tvpe of machines in 
use and the value of the costliest j)arts reejuired 
for those machines. 

It is important to note that onlv sjiarcs for 
machines which aie common to two or more 
projects are to lie kept with ( IC, When these 
jaarts are reejuired for rejdaceme nt on machines, 
they arc to lie transfericxl to the concerned pro¬ 
ject cjuickly. 


T he decision rules are typical when not 
more than a macliines are available at the same 
time. 


Maximum 

Minimum 

Order 

1 

0 

1 

For 10 machines 



Maximum 

Mijiirnum 

Order 

2 

] 

1 v.ic. 


4.fi.3,7. Cardex cards for CJC 

The specimen (-ardex Cards in which (TC 
information is to be furnished is given at App¬ 
endix 4.4 which is self cxjjbmiiiorv. Cc/nsistemt 
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willi the pioccduro in vogu'*, the luclivuluid in* 
den tors arc supposed to (luck up the ([uaiuity 
in stock/(Ml order in respect of each itetu in¬ 
ti tided in the lists ot <»oods. Mon ever, it is 
not dearly known il' such a < hcck is being act“ 
Lially exercised l>y the in demo is at the time 
the indents lor pure liases ait? made by ihcin. 
If card ex system is maintained properly, ready 
reckoning could be done in n sjiecl of quaii- 
liiy on order/in stock in respect of each item, 
as also the level of consumption of the indh 
vidtial items over a given lime, liasically, there¬ 
fore, introdiiciiou of a C irdcx system or any 
other substitute system to ;ichieve the same 
objective, has to be properly done at this stage. 

1 here is evidence of impressitm in some tjuar- 
ters that maintenance of i Cardex syslem is 
more expensive, compared to the i onventional 
system of bin Cards and ledgers. In order to 
illustrate what may be the cost to luantain a 
Cardex system, so that theie may be no wrong 
notions about the cost of maintenance of such 
a syslem, details have been given in the follow¬ 
ing paragiapii to project the probable upci- 
aiional costs. 

the operational rust iiivoived in imilling 
the cardex system which may neassitate cm- 
]K)lymcnt of 5 store-keepers with a inoiithly pay 
of Rs. aOO each, 2 Supervisors, expeit in rindex 
s)stcin. with a monthiy pay oi Rs. 800 (annual 
expendituie amouniiug to Rs. a?,000 to 40,000) 
foj’ inventory of 50,000 items v iluing at Rs. 70 
lakhs to Rs. 80 lakhs, i'lu? amount of expiMi- 
diture is jusiiliablc, as this would mean 
expenditure in relation to tlic cost of the spare 
parts (leaving aside the capital cost of caidex 
s\slcm). Even it Jth of the total value -say 
Rs. 20 lakhs is removed from dead storage anil 
all the idle capital othciwise involved is made 
more productive by curtailment of such items 
oi by reduction in the inventories, the expen¬ 
diture of Rs. 40,000 a year Vvould be amply 
justilied. 

4.6.-1,8. Conclusion. 

rile l)asi( elemcnls which enter into consi¬ 
deration foi iiitrodncing the linen lory Control 
System are not too complicated in iiaiure. 
However, what is ueccssarv i-s die bask training 
in this held in the Jiiventovy Control and it 
may be a useful proposition to get scmie senior 
ollkeis trained for this purpose. 


With the exception of one of tlic Riier Valley 
Ihojects, namely, Ukai Dam l^roject, the In- 
vcntoiy Control System has not been eIfeclively 
introduced on any other project. .^Viuongst 
users of .siuii equiimieiit in Rublic .Sector Under¬ 
takings, the N MDC are the only other example 
to (jtiote for establishing properly organised 
Inventory Control System. Hence, the experi¬ 
ence in this regard in the couniry is rather 
limited, though the subject by itself is highly 
important, il the costs of inventory of spare 
parts have to be reduced both in terms of 
stock values and in terms of inventory carrying 
costs. 

Nonstandardisalion makes inventory 

conirol diflicuU. 

riie reason for must of ihe users of ecpiip’ 
merit not resorting to Invontoiy Control Sy.sLem 
in the matter of piocuiement of spare parts etc., 
is that the standardisation aspect eould not be 
achieved to the re(|uired/dcsi!ed exleiii. Each 
major user of equipment is faced with the pjo* 
blem ot having to buy the erpiqmient based on 
cheapest price (bet anse tlie equipment iiiis been 
of imported origin so far and the financial sti¬ 
pulations for such purchases have been govern¬ 
ed more by the concept of “(dieapest buy" in 
monetary terms rathcj than tlie "life-time con¬ 
cept" of the price of the equipment to be pur¬ 
chased). Tile huge assortmejit of makes and cate¬ 
gories of equipment amassed on each major ope¬ 
ration, makes it difficult and cumbersome for the 
inventory Control System to be elfectively execu¬ 
ted at most ol the River Valley Projects, a niini- 
iiium of 6 to 8 makes of equipment are in use, 
if not more. I here are eases to tpioLe where 
even 15 to 20 makes of equipment have been 
put to use. In the matter ot Power Units Diesel 
Engines installed on these machines, liowever, 
standardisation has been acliievetl to some ex¬ 
tent. But even in this respect, a minimum of 4 to 
5 makes of Diesel Engines aie in use on diller- 
cut items of equipment. 

4.6.4. Pu rciuise MuniinL 

Whereas according to the present methods 
and systems, the steps as indicated in para 
1.4..5. arc being followed, it may Ik? necessary 
to indicate that a uni lied proccdine is not see¬ 
mingly being followed with a view to elimi¬ 
nating possibilities of delay in the process of 
procurement of stores. For instance, the fram¬ 
ing of requisiUoris and indents, notices inviting 
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tenders, evaluation of tenders and providing 
proper terms and eonditions for supply of the 
goods against finalised purchase ordeis, do in- 
vole deficiencies oj; some kind where the ulti¬ 
mate placement of orders gets delayed. It is of 
utmost importance that the format of all docu¬ 
ments for processing the requisition of spare 
parts to the point of placement of purchase 
orders for supply of spare parts, should be clear¬ 
ly defined with all necessary technical and com¬ 
mercial points covered therein, in terms of pre¬ 
cise writing. Only then will it be possible to 
reduce the time taken to finalise purchases to 
the minimum possible. The procedure, system 
and method of procurement are integrated into 
a voliimc called the '‘Purchase ManuaP'. I he 
Purchase Manual lays down clearly the set of 
rules to be followed in processing the requisi¬ 
tions or purchase rccpiests to the point of phy¬ 
sical delivery of the items to be purchased into 
the Stores. M’he Manual also includes the set 
of proformae to be followed for reporting sta¬ 
tistical information in relation to procurement/ 
purchase of parts as well as the value account 
of invcntoiy and the elements of costs wlikli 
get involved for finally determining the “issue 
rates’ of the spare parts for their use on the 
machines. 

The Purchase Manual is the main ‘guide 
book’ providing rules of procedure, methods 
and systems of purchase not only in respect 
of the items of spare parts for equipment, but 
also for purchase of any other stock items of 
materials etc., required for the particular works 
where the equipment is also employed on the 
job. 

It is customary lor any major project—be it 
related to construction work, mining, road- 
building, land reclamation etc., to have a se¬ 
parate set of rules to govern the procedure of 
purchases. While there may be some func¬ 
tional difleienccs in the set of rules--specially 
those related to powers delegated to the officers 
in charge of the project, or those associated with 
the work on diflereiit jobs or projects, basi¬ 
cally the method and system of procurement 
of purchase would be more or less, the same. 
In most cases, the terms and conditions which 
form a part of the Purchase Orders in their 
final form, are almost identical except the mode 
of payment, or terms of payment, which vary 
to some extent, depending upon the local con¬ 
ditions on a project, its gcogiaphical location 


and the mode of transport of goods to be sup¬ 
plied. Hence the nature of variables is limited to 
the evaluation of eerlaiii factors in monetary 
ter ms while the fundamenial elements remain 
the same. 

In evolving the Manual of Puvdiase in any 
Govcriimeiit Department, a Public Sector 
Ujidertaking, or on a Project, the main gui¬ 
dance is gciieially takeji from the Manual of 
Purchases developed l)y the DOS & 1). 

The forms of reporting, hovvtncr, vary a lot 
from one woik to aiiotlicr, consistent with the 
functional aspects of the commodities to be 
purchased. These are devised and finalised by 
the individual project autli()rities/|)urchasc Or¬ 
ganisations, to suit the convenience of the acc¬ 
ounting system in use, 

4.7 Suiplus Stock 

4.7.1. Dea d S ( ock a nd () hsoleIe S Iock . 

It is the observation of the Coimnittec that 
substantial stocks of spare parts Ionian unutilised 
and undisposed even long after the completion 
of ihe work on which the c([uipment was em¬ 
ployed. I’his would refer mainly to the work 
done in the River Valley Projects, where a time 
bound programine is followed and not the pro¬ 
duction jobs as in the Mining Sector. From 
the statistics complied, it is seen that spare parts 
worth about 10% of the value of ecpiipment 
were left as surplus on completion of the project 
work. It took about (i to 8 years to dispose of or 
rcliabilitate about 50 to t)0% of the residual 
stocks, while the remaining 40 to 50% sto( ks were 
left as ‘dead stock'. In due course of time, 
the spare parts which belonged to certain makes 
and models of machines, proved to be obsolete 
due to equipment of more rec:ent origin having 
l^ecii in use on other projects, while the old 
equipment had completely outlived its useful 
life, either on the project where the stocks arc 
held, or on other projects where the equip¬ 
ment was sul)se(juently Uaiisfercd. Thus, about 
5% of the total stocks of spare parts (in terms 
of value of the total receipts on the project 
considering life time) were left out as 'dead 
Stock items”. 

4.7.2. 1J)sscs on Stock, 

Since the inventory carrying costs also make 
an important item of costs, in overall opera don 
of equipment, it is necessary to consider a point 
or two ill relation to this. Besides the amount 
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of capital iuvc}> line tit made in the stocks of 
spare parts, the interest charges that would he 
accruing year alter )car, on the capital cost 
so invested, as well as the expense that would 
accrue by way of storage space provided to hold 
the stock, the main factor to be considered is 
that of losses on stock due to physical deteiio- 
ration or shrinkage or the obsolescence costs. 

In accordancxi with an analysis made by the 
NMDC’, the inventory holding costs amount to 
15 to 20% of the value of the spare parts held. 
This would lellect the magnitude of the annual 
recurring costs on holding such inventories 
without turnover. 

7'm/rv/cr of Di^ad SlocJu 

Ihcie are cases to (juote where, on comple¬ 
tion of work on a project, the whole lot of 
spare parts available for a particular machine 
were transfened with the machine to the trans- 
fcrce project. I'hcse stocks of spare parts con¬ 
tinued to be held at the transferee projeci ware¬ 
house without much turnover or usage, llie 
inventory holding costs weie being incurred 
wliile holding such items in ‘ dead stock”. 

It therefore, Ivccomes necessary that the pro¬ 
jects should not transfer such stocks of spare 
parts with the machines, except to the extent 
of transferring such portion of the stocks as 
could be readily utilised by the transferee pro- 
jet t. rhe balame stocks should be disposed of 
to be best adavantage of the project. 

4.7.4. As^ocialing dealers for dis^josing of the 

surplus stock. 

The (\>muutLee have also considered the pos- 
sil)ility of assistance being afforded by the accre¬ 
dited agents of equipment in the country in dis¬ 
posing of such items of suiplus spare parts etc. 
Siuh dealers of equipment keep importing spare 
parts against new reepusitions/indents received 
by them from various users of equipment in 
ilie country. Most of these items of spare parts 
being of imported origin, valuable foreign ex¬ 
change is expended in making fresh imports 
of the items while some of the rec[uired items 
would still l)e available as surplus with the pro¬ 
jects. a the dealers of equipment arc furnished 
nith lists of sutplus spare parts by every user 
of equipment in the Government or rublic 
Sector, thev can always apportion the available 
items of spare parts to the new requisitions or 


indents received l^y them for import oi spare 
parts and divert such items to the prospective 
indcntors thus saving the valuable foreign ex¬ 
change that would be involved in fresh imports 
of the items. The dealers could be paid certain 
service cliarges for such coordination. 

Ihe sale value or such items could be related 
to the present day market price as the pros¬ 
pective purchaser has even otherwise to incur 
that expenditure through new purchases from 
abroad. In this process, the dealers* servite 
tharges could be pn)perly met with by the 
stock holders and the balance amount would 
not be upset seriously to invite any serious 
audit objection from hnancial angle. A part of 
such premium of price could also olf-set the 
losses ijicurred due to shrinkage or losses or due 
to expenditure by way of inventory holding 
costs of the surplus spare parts. It would not 
be a inattei of making a prolit, but only to 
make adjustments for the losses and other 
costs normally involved in holding sucli stocks 
of spare parts, 

4.7.5. CentYal Cell for Surplus Disposal. 

Ihe ConujuLte also feels that a Cential Gell 
may be created for the purpose of surplus dis¬ 
posal, who would keep the records of all sur¬ 
plus stock and arrange to dispose them of 
ihrough tjansfer or sale. A Study Ciroup has 
to be created in tlie fast instaiKC to go into 
the details to lay down the organisation and 
functions of the (all. 

4.8. Sumimiry of observations and Recommen¬ 
dations. 

Even though every major user of cquipmeiit 
has a fairly well organised establishment foi 
prociuement/pui chase of spare pails, there is 
evidence of lack of control in the size of the 
inventory of spare parts, liasic assessment of 
recpiirement of spare parts is generally done 
by junior officers, who do not have a clear 
knowledge of the history of performance of the 
machines—types of breakdowns during the 
period of operation, their frequency, the de¬ 
tails of repairs carried out and the parts con¬ 
sumed etc., etc. Neither do these officers have 
an iinderstandiiig of the future rcquireuiciiis by 
way of identilicaiiun of ])arts which would be 
retjuirod for future repairs* 
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Some times £oi imported equipineiii which is 
likely to be replaced by indigenous etuiip- 
inent in the near luture, spare parts are pro^ 
< uj ed in abundance. 

Hie situation would improve il senior ofii- 
ters, having a background ot’ experience in 
working with equipment, their repairs and 
maintenance, are assigned (he work of pre¬ 
paring lists of requirements of spare parts. 
"1 hey should be ftutlicr guided by statistical 
data compiled by a well org<iuiscd Invenioiy 
(Control CiCll \vho slioidd develop a cleat pat¬ 
tern about the consumption ot individual itcnis 
of spare parts in different classilications, value- 
wise. 

1 he puiifiase oigaiiisations face handicap 
ill procurement of imported items borne on 
DGS D Rate Contracts, l itis results lioin the 
restrictions and limitations in the value ot iden- 
lilied resUiitcd items, that tan be imported, 
the limited value of licence given to the Rale 
('ontract holders at longer intervais ot time, 
eu:. Nouavailahility of Rate lists in icspcct of 
items included in supply ordtas, not only at 
tlie stage of placing the supply order, but occa- 
sioiiallv even when the consignee invoices arc 
received, make it diflkut for the purchase or¬ 
ganisation lo size up the value of tln^ purchase. 

In relaiiou to Rate Contracts for indigenous 
Sparc parts, (juality of parts is often not upto 
the rec|uired sunulard, or in some casCvS, sup- 
plies arc either not made or inordinately 
delayed. 

Whereas perpetual review ot inventory of 
spare parts is one of the most iinpoitaut func¬ 
tions of any sLock-holcliiig organisation, this 
is not done in practice. For various reasons— 
partly attributed to lack ot inventory control 
and partly to basic assessment of leqnircment 
being erroneous, the spare parts stocks lune 
iieeii mouutiug high with individual users of 
eejuipment. If jKipetual review of inventory 
is carried out, the surplus items or c‘xcessive 
stocks could Ij’e suitably disposed of, causing 
reduction in iiiveslmcnts and siniiiltaiicously 
making them available for gainful use by tlie 
iieedl) users cJsewheie. 

Processing requisitions of parts for procure¬ 
ment at longer intervals of time—one year or 


longer, results in bigger lists of critical items 
of Sparc parts which ate U) be piocuied cnier- 
geutly sonieiimcs tliese take the shape of panic 
jnncliuses. 'Fo regulate this process, half-yearly 
indents would lie a better proposition. The 
statutoiy limit imposed by the Import Trade 
Control policy in the itnpott of cn*ergcncy 
spare parts at 0.1% of the ( apital cost of equip¬ 
ment. also necessitates indenting of parts in 
tin’s manner. All tlie same, in order that the 
emergency requirements aic suitably met to 
the extent these essentially arise on work with 
eaithmoving madiines, etc., the limit for emer- 
geiicy impoils has to be increased to 1% of the 
capital cost ot equiptnent each year. It is also 
important that these licciKcs should be issued 
most expeditiousiy. 

Ill coiulusion, it can be stated that if the 
established methods, systems and procedures 
ol purthase have to ellective, the following 
steps would have to be taken:-™ 

1. Each major user of etjuipmetit should es¬ 
tablish a scieiitilic iineniory coiiuol system. 

2. d he St aling of lequiremenis of spare parts 
and [neparation of indents for piocuieiiient 
of same should be done liy senior experienced 
otiicer, who have tlie rctpiired kno\vledge of 
e({iiipment and tlieii peiformaiuc characteris¬ 
tics. 

?}. In order to reduce the size ol inventoiy ot 
spare parts in a set tor. in a State collectively 
fur vaiitnis small sized piojccts. Central Fur- 
chase Oiganisatitins should be set up for pio- 
cessing the requisititins for piocurement of 
parts. They should be assisted by luvenUny 
Control Ciclls for proper assessment of the level 
of stocking of the parts with the due consider¬ 
ation It) the c:t)iisumpiit)n pattern, the period 
of time for which the spare parts planning is 
done, the lead time t)f procuiemeni etc. 

4. Fcrpetual review t)f inveinory should be 
oigauiscd. Disposal of surplus spare ]>aits iden- 
lihed as a result of such review, should be 
undertaken by a Central Cell in a State or in 
a Sector. 
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5, Ihc DGS D iniiy examine ihc reasons 
why the Rate Contract holders cannot, stick 
l{) the deliveiy schednles, iinnish pricelists of 
j^oods ordered against rate conn acts and ex¬ 
pedite linalisation of rate (ontracts. In res¬ 
pect of rale (ontracts for indigenous items, a 
I note meticulous chetk may be exercised in 
iden t if\ i ng Ih c establ ish ed 1 ae i 1 i ties, teehnical 
know-how on part of the mamifacturing con¬ 
cerns, thi; reseanh and devclopmciU and design 


set lip available wiih them and the goods being 
actually manufactured by iJiem at the lime 
the new items of spare parts are planned foi 
manufacture by them. The quality control as¬ 
pect will be better covered by this process. 

h. Every major I’roject/State should prepare 
Purchase Manuals incorporating therein, the 
rules, procedures and systems of procurejnent 
which will serve as guide for materials manage¬ 
ment. 





CHAPTER T) 


REQUIREMENT OF EQUIPMENT DURING THE 4TH FIVE YEAR 
PLAN, IMPORT SUBSTITUTION AND STANDARDISATION 


5.1. Requirement during the 4th Plan 

5J.1 The Basis of Assessment 

The exercise on assessment of requirement of 
equipment would basically involve considera¬ 
tion of, (i) adequacy or inadequacy of the avail¬ 
able equipment for the works/schemes under 
execution, (ii) additional requirement of 
equipment by way of replacement of old ecpiip’ 
ment on the continuing schemes, and (iii) addi¬ 
tions to be made for augmenting the new 
schemes identified for development in various 
sectors. 

5.1.2.! Adequacy or inadequacy of available 
equipment 

The adequacy or otherwise, of the available 
equipment, in relation to the targetted pro¬ 
grammes of work in different fields, where such 
equipment is employed, is a direct result of the 
basic planning initially done in providing the 
equipment for particular activities. 

In the past, there have been some short 
comings in the basic exercise of plant planning 
in as much as most of the users of equipment 
in the country, who are located in Government 
Sector or Public Sector Undertakings, have been 
guided in their assessment of requirement of 
equipment by the norms of production l)y indi¬ 
vidual items of equipment as fixed by the manu 
facturers of equipment abroad, or in some cases, 
by the guidelines set forth in terms of produc¬ 
tion achieved by some of the users of similar 
equipment in the country. In both these cases, 
however, proper consideration has not been 
given to the exact conditions and situations in 
which that equipment was employed, and the 
likely improvements that could be made in over¬ 
all management and control of the equipment, 
so that better production is achieved with the 
available equipment by ensuring optimum uti¬ 
lisation thereof. This conclusion is based on 
the fact that certain time-bound programmes 


have been executed with the help of equipment 
so selected, quantitatively, based on the guide 
lines and norms previously established or re¬ 
commended, while the overall utilisation of 
equipment has been much below the expected 
standards. The average utilisation of equip¬ 
ment in the country is around 40 to 50%. Of 
course, this consideration cannot be isolated 
from the problems faced by an average user of 
equipment in getting the required maintenance 
supplies by way of spare parts etc. These pro¬ 
blems are of great consequence when related 
to the policy and rules governing import of 
spare parts, which is a matter iDeyond the con¬ 
trol of the equipment owner. 

Hence, it is rather difficult to give a concei ted 
opinion on the adequacy or inadequacy of the 
available equipment in relation to particular 
jobs, where these are employed. 

All the same, it is gratifying to note that an 
average owner of equipment in the Govern¬ 
ment/Public Sector is now well seized of the 
aspect of engineering economy and equipment 
economics, in order to make the cost of the end 
product produced by these machines cheaper 
even with the rising costs of etpupment, labour 
and materials. A good deal of attention is now 
being paid to the operations research, and time- 
and methods-studies in fields where intensive 
use of such ecpiipment is made. 

5. 1.1. 2 Replacement 

In so far as replacement of equipment and 
additional requirement thereof in consequence 
of such replacement is concerned, this arises 
only in such areas of work where cuntin nous 
use of such equipment is made on jolrs, which 
have to last for fairly long periods of time— 
in some cases even 80 to 40 years. The pro¬ 
duction of coal, Lignite, Iron Ore, minerals and 
metals etc., are the fields where such is the 
case. On construction works—building of 


15-? CW&PC/ND/75 


73 



74 


Dams, Canals, Roads etc., the equipment does 
not spend its entire useful span of life on the 
job. On completion of such works, the residual 
value of equipment is generally known to be 
30 to 40% of its initial acquisition cost—though 
in exceptional cases, the residual value is as 
high as 50 to 60%. Only in exceptional cases, 
where large volumes of work have to be done 
with machines on multipurpose projects, like 
the Beas Dam Project, the Nagarjimasagar Dam 
Project, the Hirakud Dam Pi jjeet etc., etc., tliat 
additional requirement of equipment arises at 
certain stages during the construction period, 
in terms of replacement of the old equipment. 
Most of the times therefore, certain amount 
of surplus equipment is left behind on com¬ 
pleted projects and such ec|uipment can be 
utilised profitably on other continuing or new 
schemes. 

There is, however, a general tendency on 
part of the project authorities handling new 
schemes, not to take the old, used, surplus equip- 
ment from completed projects, except for cer¬ 
tain minor items of works, unless the scheme 
as a whole is of a very small magnitude warrant¬ 
ing use of equipment for every short period of 
one or two years. The status so obtaining is 
manifest from the difficulty experienced by most 
of the completed projects in rehabilitation/ 
disposal of surplus equipment. Sometimes, 
even for the medium schemes in the Irrigation 
and Power Sector, such old equipment is reha¬ 
bilitated on the job with some hesitation. 

5,1.1.3 Additional requirement for new schemes 

In so far as the additional requirement for 
the new schemes is concerned, the reckoning 
in this behalf starts from the basic plant plan¬ 
ning exercise. Integration of various factors 
like phased programme of work time wise, the 
quantities of individual items of works to be 
executed in given periods of time, the financial 
estimates of work to be done, the facilities avail¬ 
able for maintenance and operation of the 
machines including repairs, has to be properly 
done- Unfortunately, the basic formulation of 
the schemes at the stage of preparation of pro¬ 
ject estimates, is void of detailed analysis of 
the annual programmes of work while the esti¬ 
mate of requirements of equipment is included 
in the project estimates are still indicative of 
the types and quantities of equipment that may 
be purchased. It is only after the work on a 


new scheme has commenced, that the exercise 
of plant planning is made afresh and is continu¬ 
ed to be done over a fairly large span of time. 
Procurement of equipment is funher controlled 
by the financial resources available for invest¬ 
ments unto cost of equipment from time to 
time. Hence, this remains an indeterminate 
factor due to such conditions of siJspense. No 
doubt, an attempt is always made to foresee 
tlic total requiienicnts of equipment well in 
advance, but in effect the constraints on finan¬ 
cial resources defeat the purpose of precision 
in making proper and final assessment of re¬ 
quirements of equipment. 

Sometimes, lack of adequate data regarding 
availability of materials to be handled by the 
equipment also makes the assumption of re¬ 
quirement of equipment rather indeterminate. 

Yet another factor which makes the assess¬ 
ment of requirement of equipment for a parti¬ 
cular project rather indeterminate is the possi¬ 
bility of work on the project being awarded to 
contractual agencies. Whenever a portion of 
the work is allotted to a contractor, the con¬ 
tractor employs his own equipment on the job 
and therefore, the project authorities do not 
make investments in this regard. The extent 
upto which apportioning of work to the con¬ 
tractors and the departmental agencies is finally 
done, cannot be conveniently determined in 
advance. More often, such decisions are taken 
based on availability of the resources at the 
command of the project authorities—equipment, 
man-power, materials etc. Hence, this factor also 
handicaps the assessment of requirement with 
precision. 

Hence, in relation to a given period of time— 
like a Five Year Plan period, the project autho 
rities cannot always phase the programme of 
procurement of equipment with precision. At 
best some forecasts of such requirements can 
only be made. 

.5.1.1.4 Integrated exercise—a colossal effort 

Hence, if an integrated exercise is to be car¬ 
ried out in making an assessment of the require¬ 
ment of equipment for the future, various 
aspects as defined above have to be taken into 
consideration. However, for this to be made 
feasible, a more elaborate exercise is to be done, 
which the Committee have found it difficult to 
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do in view oi the colossal effort that may be 
involved. Accordingly, the Construction Plant 
and Machinery Committee have collected statis¬ 
tical information relating to equipment avail¬ 
able in the country with most of the users and 
the component thereof surplus with them. 

5.1.2 Appraisal of Available Equipment 

5.1.2.1 Census of equipment 

The total value of equipment available in 
the country is estimated at Rs. 3,500 million, 
and 20,000 in number. Approximately 6.6% of 
the available equipment (by value) and 12.5% 
by numbers, is shown as 'Surplus'. Further 
more, 66% by numbers and 75% by value, re¬ 
flect the quantum of equipment in working 
condition in relation to the total available 
equipment, 

5.1.2.2 Major users 

The major sectors using such equipment are 
the following: — 

1. Irrigation and Power Sector. 

2. Mining Sector (including N.M.D.C., 
N.C.D.C,, Neyveli Lignite Corporation, 
Hindustan Steel Ltd., Mineral and Metals 
Department, Cement Industry). 

3. Rehabilitation Reclamation Organisa¬ 
tion. 

4. Directorate-General of Border Roads. 

5. Agriculture. 

In a large number of cases, in the areas relat¬ 
ing to the above defined sectors, private agen¬ 
cies own fairly large fleets of equipment for 
doing similar/identical work with equipment. 

The statement prepared by the Committee, 
showing distribution of equipment in different 
sectors, is at Appendix 1,1. In this case, how¬ 
ever, grouping of equipment has been done on 
a slightly different consideration by identifying 
the sectors as follows: — 

1. vState Government Departments (includ¬ 
ing Irrigation and Power Sector).’* 

IL Central Government Departments.’^ 

*The value of equipment with the Irrigation and 
Pow'er Sector is Rs. 1,350 milliom, as shown in 
Appendix 1*7. The balance amount of value in 
Appendices 1.3 and 1.4 would represent the value 
of equipment with other Departments under the 
State Governments/ Central Government. 


HI, Govern men t bodies/Corpora lions/Pub> 

lie Sector Undertakings. 

IV. Private Bodies. 

5,1.2.3 Broad categories of equipment 

The broad categories of items of construction 
plant and equipment in use in the country, are 
as follows: — 

1. Exploratory equipment. 

2. Power generation equipment. 

3. Earthmoving equipment. 

4. Tunnelling equipment. 

5. Quarrying equipment. 

6. Crushing, screening & processing plants, 

7. Concreting equipment, 

8. Road building equipment. 

9. rianspoit and material-handling equip¬ 
ment. 

10. Compressed air equipment. 

11. Misc. equipment. 

On sampling the information relating to 
census of equipment available in the country, 
it is observed that 80% of the value of equip¬ 
ment in use is covered by one category, viz., 
earthmoving equipment, which is compressed of 
the' following items: — 

1. Excavators—shovels and draglines, cranes, 
bucketwheel excavators etc. 

2. Crawler tractors and front-and shovels 
mounted OJi crawler tractors. 

3. Off-thc-highway-dumpers. 

4. Motorised scrapers. 

5. Graders. 

6. Wheeled Tractors and loaders. 

The remaining 20% items of equipment arc 
comprised of assorted items under different cate* 
gories mentioned above. 

Hence, for purposes of assessment of require¬ 
ments of equipment and relating this to the 
established indigenous capacity from standpoint 
of import substitution, the study made by the 
Committee is mainly related to these main 
items of equipment. 
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i.i.S Assessfnent made by the Working Group 
I or Const rue I ion Equipment in 39()8 

The Working Group for Construction Equip¬ 
ment constituted by the Ministry of Industrial 
Development and Company Aliairs in 1968, had 
made an assessment in respect of annual re¬ 
quirements of certain selected items ol equip¬ 
ment during the 4th Plan period. The items 
and the quantitative requirement against each 
as indicated in the report of the Working Group 
are as follow s;^— 

Nos. 


1. Excavators 3/4 cu, yds. . . . .25 

1J to 4i-cu. yds. . . ,115 

0 cu. yds. .... 14 

2. Grawkr tiactoi's 120-150-200 h. p. . . 200 

225-300 h.p. . , . 125 

300 h. p, and above . . 30 

3. Dumpers: 5-6-T capacity . . . 75 

15-1 b-T capacity . . . 200 

20-25-T capacity . . . 200 

35-T and above . . .100 

4. Motorised Scrapers 7/12 cu. yds. to 24/30 

cu. yds. ...... 75 

5. Motor Graders ..... 50 

0. rroiit-cnd Loaders (on Crawler Tractors) 125 

Front-end loaders (Wheeled) . . .50 

7. Mobile cranes 10-T to 45-T capacity . 75 


ill terms uf sale value of these items, tlie csti^ 
mated annual requirement were assessed at 
Rs. 780 million. 

It was also estimated that the export poten¬ 
tial would be of the order of 10% of total 
production. Hence, the value of tltc balance 
equij^ment expected to be sold in the country 
was of the order of Rs. 700 million a year. 

Assessment of requirement for the remaining 
period. 

In view of the emphasis laid on completion 
of the work on continuing schemes on Irriga¬ 
tion and Power Projects during the 4th Plan 
period, lictter utilisation of the installed capa¬ 
city of plant and equipment in various other 
industries and the curb on imports, the addi¬ 
tional demands or requirements of equipnieiu 
were not largely generated during the first three 
years of the 4th Five Year Plan. As of the 
present, however, with the concuneiU mid-term 
appraisal of the 4th Five Year Plan and pro¬ 
jection of the envisaged development activities 


during the 5th Five Year l*lan, a difterent pic¬ 
ture of the future pattern of requirement of 
construction plant and etjuipmeni is getting 
developed gradually. In so far as the remain¬ 
ing two years of the Plan are concerned some 
new schemes have been approved and the De¬ 
partments/Sectors councerned have initiated 
action to create additional resources by way of 
equipment, materials etc. to boost up tlic pro¬ 
grammes of work in this j^eiiod. I his sudden 
spurt has caused a slight imbalance between 
the availability of equipment and the require¬ 
ment i and as a result tliereof imports of equip¬ 
ment have become necessary even in categories 
which are currently beitig manufactured in tlie 
country. Such imports largely relate to the 
work being done in the Iron-ore Mining Sector, 
Coal Mining Sector and the Irrigation and 
Power Sector* 

Tlic requirement of additional equipment in 
these Sectors dujing the rcinaining two years 
of the 4th Plan, as indicated by some uf the 
Major users, is as follows: — 

1. Irrigation & Power Sector . , 400 M 

2. Iron-ore Mining Sector under N-M.D.G. . 155 M 

3. Coal Mining Sector under N.C.D.G. ♦ 150 M 

In view' of tlie large luanber of indeterminate 
factors which inliucnce the formulation of esti¬ 
mates of work and resources the individual Sec¬ 
tors wlu) are the main users of such equipment 
have not been able to make a precise assess¬ 
ment with regard to items of equipment and 
the quantities against each that they would 
like to add to the existing fleet during the 
remaining period of the 4th Plan. All the same, 
if the value of equipment purchased in the past 
by such users in the country is to be an index 
of the future demands, the following figures 
may provide an interesting study in this res¬ 
pect : — 


Year 

No. of machines 
purchased during 
the year 

Purchase value 
thereof 

(Rupees Million) 

1969 

940 

330 

1968 

917 

240 

1967 

1066 

320 

1966 

1331 

250 

1965 

220 

390 


Total Rs, 

1530 million 


'Thus, at an average, the annual purchases 
of equipment during the 5-year period 19G5 09 
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Uiliountccl to Rs. 300 million approximately. 
Almost 7 j% of tliis equipment was of imported 
origin, while the remaining 25%, of indigenous 
origin. 

Ihe information collected by the Committee 
also indicates that during the year 11)70 addi¬ 
tional equipment worth Rs. 210 million appro¬ 
ximately was purchased by them. I hc compara¬ 
tively low figure of these additions in the year 
1070 further substantiates the consideration that 
the work oil continuing schemes has to be push¬ 
ed up while the development programmes of 
the future were yet to be more jneciscly decided 
upon. 

Consiaenng the value iii terms of the present 
day market prices, in respect of indigenous 
equipment there has been an increase of 25% 
above 11)08 prices. In respect of the imported 
equipment also, tlicrc is about 20%, increase, 
while the cost of indigenously manufactured 
items is about 25% above the comparable coun¬ 
ter miinbcr of imported equipment. Hence, in 
terms of present day value, the cost of equip¬ 
ment coriesponding to Rs. 300 million per year 
in the past, would be Rs. 400 million approxi¬ 
mately. With an ambitious programme of de¬ 
velopment of industry in major sectors—Iron 
Ore Mines, Coal, Minerals and Metals, Cement 
and Irrigation and Power, wdien the Plan outlay 
figures are expected to be twice as much as 
for the ^til Plan period, it can be anticipated 
that the requirement of equipment will sub¬ 
stantially increase and before the end of the 
4tli Plan, it may touch the Rs. 500 million 
mark. This of course, would be subject to the 
availability of funds, 

5.2 Tentative Assessment of Requirement 
Equipment of during 5th Plan Period 

The Committee have also attempted to make 
an exercise for assessment of future require¬ 
ments of equipment of the Major Sectors during 
the 5t'h Plan period. Even though the particu¬ 
lar Sectors of industry are not precisedy aware 
of the outlay figures, they have furnished tfic 
Committee with a broad outline of the esti¬ 
mated requirements of equipment based on 
(heir assessment in relation to some of the 
schemes w'hich have to be undertaken from 
now on or mainly in the 5th Plan period, A 
brief summary of the requirements as intimated 
by them is in Appendix 5.1. 


I’he total of these estimated requireiiienli», 
sector-wise, is as follows: — 


(Rs. Million) 

1. Irrigation and Power Sector . 

1400 

2, Govt. Under taking/Corporations 

800 

3. Other Govt. Deptts. in Union 
Territories.... 

40 

4. Other Private Bodies 

40 

Rs. 

2280 million 


This would amount to an average require¬ 
ment of equipment at Rs, 450 million per 
year dming the 5tli Plan period. 

If, as envisaged, the outlay for the 5th Plan 
for Irrigation and Power Sector and in other 
important industrial sectors, where intensive 
use of such ecpiipmcnt is made, is double of 
what it was during the 4th Plan period, it may 
not be wrong to assume that the req(iirement 
of equipment, during the 5th Plan period may 
come up to Rs, 550 million per year. 

Keeping in mind the export potential, the 
annual requirements may be estimated at Rs. 
600 million. A more precise assessment of the 
requirement of equipment during the 5th Plan 
period will of course be possible when the work¬ 
ing group for construction equipment is con¬ 
stituted in the near future by the Ministry of 
Industrial Development and/or the Planning 
Commission. 

5.3 Import Substitution 

5.3.1, Indigenous Equipment Available in the 
Country 

In making an appraisal of the equipment 
available in the country, the Conimiuee have 
also examined, as to how much of the available 
equipment is of indigenous origin. From the 
information made available by the users of 
equipment, it is observed that 25% of the total 
population of equipment in the country is of 
indigenous origin. The main items of equip¬ 
ment which arc of indigenous oiigin arc the 
following: — 

1. Excavators—6 cii, yd. capacity. 

2* Excavators H to 3 cu. yd capacity. 

3. Motorised Scrapers, 14 to 18 cu. yd. capa¬ 
city. 
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4. Dumpers, 12-T payload capacity to 50-1' 
payload capacity. 

5. Motor Graders, 130 h,p. 

6. Crawler Tractors 05 h.p. to 250 h.p. 

7. Froiit-end Loaders, Wheeled and Wheel¬ 
ed Tractor-Dozers, 2 cu. yd. capacity/100 
h.p. capacity. 

8. Air Compressors upto 1000 cfm capacity. 

9. Concrete Mixtures 1 cu. yd. capacity. 

10. Drilling Equipment of various sizes. 

5-3.2. Programme of Maimifachire 


1972-^73 1973—74 




Nos. 

Nos. 


2. Hind Marion Excavators 




2,5 to 4 cu. yd. cap. 

30 

30 

III. 

M/s.Ashok Leyland 




Dumpers 




(a) Hippo I5-T. capacity 

70 

70 


(b) Beaver, 12-T, capacity 

40 

40 

IV. 

M/s. TELCO, Jamshedpur 




Excavators 14 to 4 cu, yd. cap. 

60 

60 

V. 

M/s. Heavy Engineer Corpn. 




Excavators, 4.6 cu. m. cap. 

10 

13 


Even though the indigenous nianufaciurc of 
items of construction ecpiipmcnt—specially 
earthmoving machines, started in early sixties, 
the manufacturers have geared up for produc¬ 
tion substantially from 1905 onwards. Eiilk 
manufacture of a few items of earthmoving ma¬ 
chines has commenced only leceutly—during 
the last 3 to 4 years. 

On discussions witli the Directorate General 
of Technical Development, the programme of 
manufacture of items of earthinoving machines 
during the years 1972 73 and 1973-74 is known 
to be programmed as follows: — 

1972--73 1973--74 
Nos. Nos. 

I. M/8. Bharat Earth Movers Ltd. 

1. Crawler Tractors 


D— 50 


300 

300 

D— 80 


200 

200 

D—120A-18 . 


120 

120 

Motor Grader 


35 

35 

Motorised Scrapers 


40 

■10 

Haulpak Dumpers . 
(a) LW-25 . 

• 

50 

50 

(b) LW-35 . 

. 

150 

150 

(c) LW-50 . 


20 

20 

Front-end Loader TIGAR 

50 

50 



965 

965 


The projected programme for manufacture 
of indigenous equipment as given above, does 
not include Crawler Tractors of 50 to 90 h.p., 
which would be principally manufactured tor 
the AgTiciilturo Department by some other 
manufacturers not listed here. I'he considera¬ 
tion in that regard has been excluded from the 
purview of this note, as the requirements are 
specilically in relation to the Ministry of Agri¬ 
culture /Agio Industries Corporations etc. 

If the projected programme as indicated 
above, does edcctively materialise in actual pro¬ 
duction of equipment, it is expected that equip- 
mciU worth Rs. bOO million would be produced 
annually in the coantry. Taking into account 
the export potential at about 10 to 15% of 
the total production, equipment worth Rs. 500 
million approx, may be available for home 
consumption. 

The Committee have also been in direct 
touch with the major niaiiutacturers of equip¬ 
ment as listed above with a view to ascertain¬ 
ing the jnccise details of the programmes of 
manufacture of equipment during the years 
1972-73 and 19'/3-74. The information given 
by them is slightly difterciit from what has been 
indicated above. Details of the programmes as 
given by them aie as follows: — 

Prod ltd ion Programme as given hy the 
mantlfaciurers. 


II. M/s. Hindustan Motors Ltd. 

1. Terex Equipment 

(a) Dumpers 25-T payload 

Capacity . . 100 100 


I, M/s* Bharat Earthmovers Ltd. 


Equipment 


Programme 
1972—73 1973—74 


(b) Crawler Tractor Mo¬ 
del 82-40 . . 25 

(c) Front-end Loader, 

Wheeled cu. yd. 

cap. 


1. Grawl cr Tra ctors 

U-50 .... 100 120 

n-80 .... 120 120 

D-i20 .... 100 120 


20 


30 
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Eqiupmejit 

1972^-^73 

1973-^74 

2. 

Motor Grader 

30 

30 

3, 

Motorised Scraper . 

30 

40 

4. 

Dumpers LW-25 . 

40 

40 


LW-35 . 

120 

120 


LW-50 . 

20 

20 

f). 

Front-end Loader . 

50 

75 


IL Hindustan Motors 


]. Terex Equipment: 


(a) Dumpers 25-T 

94 

150 

(b) Crawler Tractors 82-40 

.. 

24 

(c) Front-end Loader 2J 
cu. yd. 

20 

50 

2, Hind Marion 2J to 4 
cu. yd. .... 

.")8~hl 

72+4 

H,E,C. Ranchi 



Excavators 4.6 cu. m. 

24 

24 


The projected programme of production of 
equipment bears a direct relationship to the 
foreign exchange funds for import of compo¬ 
nents and the installed facilities created by the 
manufacturers. Subject to augunientation of 
the resources and the facilities, the production 
programmes can also be suitably augmented or 
enhanced. If emphasis has to be laid on import 
substitution it may be prudent to make provi¬ 
sions for import of components and for creat¬ 
ing facilities to the required extent for accelerat- 


average annual requirement of Rs. 200 million 
as per estimate of demands given in para 5.1.4. 

During the last two years, for the Irrigation 
and Power projects, the amount of foreign ex¬ 
change spent in the import of capital equip¬ 
ment has been of the order of Rs. l-kh million 
and Rs. 22 million respectively (the second 
figure being for the period ending December, 
1971). It may be estimated that at an average 
about Rs. 20 million worth of imported equip¬ 
ment would be rec[Liired since such equipment 
is not in production in the country. In fact, 
only such items arc imported as are specially 
tailored to meet the specific requirements of 
work on individual projects; and it is econo¬ 
mically not possible and viable for indigenous 
manufacture of such equipment to be developed 
in the country in view of the very small anti¬ 
cipated off-take by the users. In some cases, 
such imports are also made when the require¬ 
ment is urgent and delivery period of indigen¬ 
ous equipment is protracted. 

5.3.4 Important Aspects of Import Substitution 
Relating to Irquipmcnl 

5-3.4.1 Need for imports 

In spite of best and concerted efforts being 
made to accelerate the programme of indigen¬ 
ous manufacture of equipment in the country, 
random demands would always keep arising 
in respect of some specialised tailor made items 
of equipment. Such imports are inevitable. 


ing the pace of production of different catego¬ 
ries of equipment by the individual manufac¬ 
turers who arc already licensed to manufacture 
these items. The notional imbalance between 
the requirement and production would gradual¬ 
ly disappear if the production steadily increases. 
It is only a natural phenomena tliat availability 
generates the potential of requircmcrits, spcciah 
ly when machines of good (]ii:diiv and standard 
are in reference. 


Occasionally in spite of certain items of equip¬ 
ment being manufactured in the country, these 
may not be available in sufficient quantity and 
in required time to meet urgent requirements 
of some of the needy users. In such cases, it 
is a matter of judgement on part of the pur¬ 
chasers (based on estimated losses that may 
accrue if in absence of such equipment, the work 
for which it is required may suffer a serious set¬ 
back and delay) to import the required equip¬ 


ment. This, however, is not an unremedial 
5.3.3 Irrigation and Power Sector--Requivement situation. What is required is far-sightedness 

of Indigenous Prfuipment in the matter of planning and scheduling the 


The Irrigation and Power sector, as in the 
past, consumed about 30 to 40% of the indi¬ 
genously manufactured equipment produced in 
the country. Hence, it may be expected that 
Rs. 150 million to Rs. 200 million worth of 
equipment may be available for use in the Irri¬ 
gation and Power sector annually, against the 


procurement of equipment so that it is avail¬ 
able from the indigenous sources at proper 
time. Normally panic purchases of capital items 
of equipment, should not arise. 

In such cases of inevitable imports, clear 
thinking is necessary in one respect, i.e. to im¬ 
port equipment which is similar or identical 
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to the equipment being manufactured. If this 
is kept in mind in principle, substantial amount 
of saving in foreign exchange can be made by 
getting the maintenance parts etc., subsequent¬ 
ly from indigenous sources. In interest of 
national economy, this consideration is of prime 
importance and should be given the deserving 
attention. It may perhaps be necessary to issue 
a policy directive in this regard. 

There is yet another aspect to be considered 
in relation to inevitable imports mainly in res¬ 
pect of items which are already licensed for 
manufacture in the country. If the manufac¬ 
ture of the licensed equipment is getting de- 
layed because of the effort on part of the manu¬ 
facturer to organise facilities and resources for 
contributing a high degree of indigenous con¬ 
tent right to start with, it may perhaps be of 
advantage, in the interests of overall economy, 
to consider a relatively lower indigenous con¬ 
tent to start with. The manufacturer would 
then Stan with a minimum of the indigenous 
content but yet cause a substantial saving of 
foreign exchange which may otherwise be in¬ 
volved in import of equipment. The main 
benefit resulting from acceptance of this prin¬ 
ciple would be that the imbalance between the 
requirement and supply in respect of equip¬ 
ment would be reduced and furthermore the 
overall savings in foreign exchange would in¬ 
crease. Besides this, the continuous develop¬ 
ment of indigenous spare parts for machines 
will get the necessary boost up. 

One such item that can he qiioted in exam¬ 
ple is that of crawler tractors of 400 h.p. capa¬ 
city. Even though the demand of the users 
in respect of this item has been steadily increas¬ 
ing, thus necessitating imports, the licensed 
manufacturers have yet to make a beginning 
in the manufacture of the item. It is inform¬ 
ally understood that it is taking them time to 
organise the manufacture of this item, mainly 
because they have to start initially with (i0% 
indigenous content. 

5.3.4.2 Market snu'vey for determining potential 
of requirement for indigenous manu¬ 
facture 

Progressive development of indigenous manu¬ 
facture of equipment envisages better converage 
of requirement of equipment by type, size, cate¬ 
gories and specifications thereof, commensurate 
with the needs of the users, Until such time 


the manufacturing programmes come to a stage 
of fulfilment according to a preplanned pro¬ 
gramme and cover a requirement oriented pro¬ 
duct mix etc., it is diffiicult for the users of 
equipment to make a selective choice of equip¬ 
ment for overall economy in operations on the 
job. The manufacturers and the users of equip¬ 
ment have, therefore, to coordinate with each 
other in enhancing the sco^ie of manufacture 
by covering additional items at periodical inter¬ 
vals depending upon the potential of demands 
generated for such items as have not been pro¬ 
duced up to a point of time. Experience of 
the users in the use of such items not previously 
manufactured, but otherwise put on the job 
after importing, may clear the way for a techno- 
economic decision being taken to take up its 
manufacture. In such a case, the demand of 
an individual user may only introduce an item 
but before its manufacture is undertaken, the 
manufacturer would look forward to make a 
market survey regarding the potential of its 
requirement in future, so that the economic 
feasibility and viability of manufacturing same 
could be properly judged. 

While in respect of certain sizes and models 
of equipment being manufactured in the coun- 
tiy it may not be prudent to take up the manu¬ 
facture of more recent models of the same 
equipment as in other countries, at least in res¬ 
pect of such items which have a new technical 
design and which would prove more economical 
in operation compared to its counterpart al¬ 
ready being manufactured (a machine of diffe¬ 
rent design), it may be worthwhile considering 
manufacture of such an item. 

In Chapter 6, while defining the functions 
for the Standing Commitree foi Equipment 
Planning, the subject of market *siuvcy has also 
been indicated to fall within their purview. 
That Committee being comprised of represen¬ 
tatives of all major users of equipment in the 
country, can progressively make an assessment 
about new items of equipment to be introduced 
for indigenous manufacture in the country after 
properly evaluating the benefits that could be 
realised in terms of economy in end cost of 
production on the job. The Members of the 
Committee would be in a better position to 
collectively take a view on the potential require¬ 
ment of such an item of equipment and the 
potential of exports etc,, in the international 
market. 
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Import Subsltlufion ReAating to Spare 
Parts, 

5.3.5.! Imports inevitable 

As in tfjc case of items of equipment, im¬ 
ports are inevitable in respect of spare parts 
also. In fact, the indigenous content in the 
indigenously manufactured equipment is gene¬ 
rally assessed in terms of value of items manu¬ 
factured in Equipment Manufacturers’ works 
and of those bought over by him from ancilliary 
industry in the country. The components, as¬ 
semblies and spare parts manufactured by ancil¬ 
liary industry, however, also include some im¬ 
ported content. For a given piece of indigen¬ 
ously manufactured equipment as a whole, the 
indicated indigenous content is therefore, not a 


5.3.5.2 Assistance from users and dealers of 
equipment for development of indigen¬ 
ous manufacture of spare parts 

I’his aspect has been dealt with in details in 
Chapter 6 Para ().8. However, a few important 
points which have attracted the attention of 
the Committee may he mentioned with regard 
to the quality of the indigenously manufactured 
parts. The main items which need specific men¬ 
tion arc the following: — 

(a) Hydraulic system components and parts. 

(I)) Torque C’onverters. 

(c) Diesel engines. 

(d) Tyres. 


correct base for the measure of the total im¬ 
ported cojitent actually included in various as¬ 
semblies, compoiicuts and parts of the inadiine. 
The equipment user, in making a dear estimate 
of the imported spare parts has also to consider 
the value of identiried imported items of spare 
parts in relation to individual components and 
assemblies supplied by the ancilliary industry. 
This unfortunately is not being done dearly 
at present. This aspect results in a peculiar 
situation when the Directorate Ccneral of Tech¬ 
nical Development review individual applica¬ 
tions for import of spare parts as initial supply 
with the equipment. The D.G.T.D. normally 
allow the manufacturers to import spare parts 
up to a value of 15% of the in;ported cornpo- 
neTUs as brought iii l>y them. Accordingly, there- 


(a) Hydraulic system components and parts. 

The latest trend in development of equip¬ 
ment manufacture in foreign countries shows 
progressive use of high pressure hydraulic: sys¬ 
tems. The components and parts for such higli 
pressure systems recpiire a liigh degree of pre¬ 
cision in their manufacture. So far satisfactory 
developineiit has not been made in this respect 
in the country. Considering that some major 
items of equipment, like excavators and crane.s 
may take the shape of hydraulic machines—with 
hydraulic motors used for various operations of 
the machine, thus reducing the mcchanital com¬ 
ponents etc., sciions eftorts would have to he 
made in giving the required fillip to tliis indus¬ 
try. 


fore, the c|uantum of permitted imports do not 
enable the manufacture of equipment to fully 
meet the recpiiremcnts of imported parts of the 
ecpiipment user. 


(h) Torque converters. 

I’he indigenous torejuc converters have been 
a source of persistent trouble to the machines 
on which these arc used. The manufacturers 


In order to ensure that an average user of 
ec]iupment is not handicapped in the matter 
of maintenance and repair of equipment in the 
first two years of its operation, it is very neces¬ 
sary that each manufacturer, should prepare, 
with the help of the ancilliary industries sup¬ 
plying assemblies and components* to him, a 
detailed and dear list of imported parts. Pre¬ 
paration of such lists will help not only in ex¬ 
peditious procurement of the maintenance sup 
plies for the new machines, but will also pro¬ 
vide the opportunity of continuous and pro¬ 
gressive review of the lists for enhancing the 
scope of indigenous manufacture of these items, 
if these are required in large numbers, 

16—2 CW & PC/ND/75 


are no doubt, making a continuous Tesearch so 
as to localise the areas in which faults are occur¬ 
ing and to take necessary corrective action, lint 
it has taken fairly long for satisfactory results 
to l:>e achieved. 

(c) Diesel engines. 

A reference to this point has already been 
made in Para 8.2.9.7 of Chapter 8. 

(d) Tyres. 

The tyre manufacturers in the country have 
in the past several years undertaken manufac¬ 
ture of different sizes of heavy ‘earthmover’ tyres 
for different items of tyred equipment. They 
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have gradually improved the quality of the pro¬ 
duct; but the performance of some sizes of 
these tyres has not come to match the perform¬ 
ance of corresponding items of imported tyres. 
Tyres for heavy earthmoving machines being 
a very expensive item, it is very essential that 
the tyre manufacturers take meticulous care in 
so processing the rubber and the construction 
of the tyres in the course of their manufacture 
that the resultant product may give good as 
performance as of the imported tyres. 

5.3.5.3. Observation of committee^ 

The Directorate General of Technical Deve^ 
lopment the GW&PC, the Directorate General 
of Supplies and Disposals and the major users 
of construction plant and equipment in the 
country, have in the recent past made vigorous 
efforts in the direction of import substitution in 
relation to spare parts for such equipment. 
Assistant in this matter has been sought from 
the dealers of equipment/agents in India of the 
primary manufactures of parts abroad, for 
identifying the items which can be conveniently 
manufactured in the country. On rough reckon¬ 
ing basis, the value estimate of the parts being 
manufactured for earth-moving machines etc. 
is Rs, 40 million approximately annually. 
Further programmes have also been finalised 
for adding another 1500 to 2000 items to the 
list of indigenously manufactured spare parts 
during the year 1972-73. This would account 
for a further addition by value Rs. 10 million 
annually. 

Since the overall requirements of spare parts 
for maintenance and repair of the equipment 
operating in the country, is much more than 
what ha.s been so far covered indigenously, the 
DGTD has initiated pioposals for setting up an 
agency who would identify, (i) the additional 
items of spare parts, that ran he indigenously 
manufactured: and (ii) the sources/manufactu¬ 
rers who would he able to readily undertake 
the manufacture thereof. This aspect has been 
dealt with in para 6.8.4 of Chapter 6. Necessary 
details of the proposals under consideration 
have also been given therein. 

The value of imports of spare parts, neces¬ 
sary to keep the available equipment, (mainly 
earthmoving machines) in proper working order 
for optimum utilisation is estimated at Rs. 60 
million to Rs. 80 million (c.i.f, value) annually. 


This value figure clearly signifies the quantum 
of spare parts which has to he produced if 
import substitution is to be achieved in real 
sense. 

In relation to the item of tyres, in the Irri¬ 
gation and Power Sector alone the impoils 
during the last two years have been of tlie order 
of Rs. 6 million. 4 hough, it has not Ijccu pos^ 
si hie to get the ligurcs of value of imports of 
tyres on country-wide basis, it may not be wrong 
to assume that the total value of such imports 
of lyres may be taken at 150% of the figures 
of imports for the Irrigation and Powei Sector. 
Some serious consideration may therefore, be 
called for to determine if some more si/cs of 
tyres required for earthmoving machines etc., are 
to be manufactured in the country. No doubt 
for the indigenously manufactured equipment, 
only such tyres are fitted on the machines which 
arc available within the country; and tlierefore, 
the imports would mainly ielate t{> lyres for 
imported equipment only. Vet, if certain ptieu- 
matic tyred machinery has necessarily to he im¬ 
ported in absence of any manufacturing pro¬ 
gramme thereof in the country, for long term 
planning it may he profitable to identify the 
sizes of tyres which should he added to the exist¬ 
ing lines of tyre.s production. 

It has also been observed by the Committee 
that such imports of tyres have been made even 
in sizes which are manufactured in the country. 
This has resulted from comparatively shorter 
life of the indigenous tyres on the job; and the 
increased demand (for replacement) has conse¬ 
quently come up earlier than expected, which 
the manufacturers have not been able to ade¬ 
quately meet. 

Sometimes, the shortage has also resulted 
from non-availability of some of the raw mate 
rials for manufacturing the tyres—in the past 
nylon cord was in short supply. With a view 
to conserving foreign exchange lesources, it is 
necessary that provision in respect of raw mate¬ 
rials for tyre industries should he adequate. 

5.4. Standardisation 

Various aspects of standardisation whicli are 
of importance to the users of ccpiipment in the 
country, mainly in relation to the imported 
equipment, have been alreadv dealt with in 
different Chapters. In relation to imported 




83 


equipment, the main consideration so far has 
been the eoniparative pcrfonuance of items of 
equipment of various makes from different 
countries of origin. From stand point of the 
users of equipment, who have to consider main 
ly the aspects of engineering economy and eco¬ 
nomy in construction costs, tfiere arc many other 
facets to be considered in this connection. Fhese 
are as follows: — 

I. Economy in investment costs resulting 
f rom: 

(a) Selective choice of proven eejuipment of 
standard design. 

(b) Reduction in the number of standby 
units. 

(c) Reduction in inventory of spare parts and 
ease in forecasting requirements thereof. 

(d) Reduced maintenance effort. 

(c) Specialisation in repairs, rebuilding and 
conservation of components. 

(f) Ecpiipment and facilities for maintenance 
and repairs. 

(g) Better development of modifications in 
the design and construction features of 
the machine at lesser expense on research 
work. 

II. Economy in cost of end products produced 
by machines by virtue of : 

(a) Better performance of machines and con¬ 
sequently better utilisation and better 
productivity. 

(b) Lesser breakdowns and down-time. 

(c) Lesser expense on training of personnel 
for operation and repairs. 

(d) Least cost of maintenance and repairs. 

III. Economy in costs of improvement methods 
for overall jnanagement of equipment 
through : 

(a) Time and methods studies. 

(b) Methods analysis technicpies. 

(c) Operation and research studies. 

(d) Evaluation of cost data. 

(e) Equipment replacement policies. 

(f) Uniformity in pattern of record keeping 
with regard to history of performance of 
machine.s, cost data, specifications, main¬ 
tenance and inspection. 


It may not be ivecessavy to explaiii tiie signifi¬ 
cance of each one of the items listed above. 
I’hcse have been oilier wise referred to directly 
or indirectly in details in Chapter 3, 4, () 8c 8. 
It may also be indicated that the basic idea of 
standardi.sation is to buy units of economy. But 
the responsibility in this regard it is equally 
with the user/buyer of the equipment and the 
manufacturers of equipment. Wheieas the 
user has necessarily to be conscious of ail the 
factors listed above, if has to eflicieiuly manage 
the equipment operations and utilisation, the 
manufacture must make the equipment so, that 
the economy of design, inter-changeability, 
material, production, perfection, size, and sim- 
plihcation are integrated therein. 

5,5. Summary of observations and recommen¬ 
dations. 

Any exercise of assessment of requirements of 
cquipiiient relative to a defined activity involves 
consideration of adequacy or inadcciuacy of the 
available equipment, the equipment replace¬ 
ment policies and the additions of equipment 
necessary for augmenting the new identified 
schemes of development. A conclusive thinking 
on these considerations can be finalised subject 
to availability of resources. These would in¬ 
clude financial allocations, availability of equip¬ 
ment within the country, foreign exchange for 
import of equipment etc. 

The uncertainty about the adequacy of these 
resources to meet the requirements according 
to scheduled programmes, has been a major 
handicap in making a precise assessment of the 
requirements of etiuipment in various sectors. 

During the last five years or at least during 
the 4th Plan period, the emphasis has been on 
completing the work on the continuing schemes. 
New development schemes have mostly come 
to the take off stage only now. To the extent 
these schemes have been identified, an assess¬ 
ment of rec^uirements of equipment could be 
made. 

The equipment replacement policy is closely 
related to the availability of equipment from 
indigenous sources. The pace of development 
of the indigenous manufacture of equipment 
having also got rather restricted and the avail¬ 
ability of foreign exchange for import of equip¬ 
ment having been scarce, an average user of 
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equipment has had to physically live with the 
equipment as long as it could last on the job. 
'The consideration for economic replacement of 
equipment has not been of primary importance. 
Calcar forecasts of equipment replacement have 
also therefore not been possible. 

Since we are already in the 4th year of the 
4th Five Yeai rian, the assessment regarding 
requirement of equipment for the remaining 
two years of the 4th Plan period, has been made 
based on the available data. The estimate of 
requirement is Rs. 700 million approximately, 
or Rs. 350 million per year for two years. This 
is in relation to Irrigation and Power, Iron-ore 
Mining and Coal Mining sectors. 

Ihe additional requirement of equipment of 
other sectors, namely. Road Building, Lignite 
Mining, Agriculture, Cement, Laud Reclama¬ 
tion and flic* private sector, may be estimated 
at Rs. 450 million per year. liiis docs not 
account fur the requirement of DGBR and 
Defence. 

Considering the performance of the manufac¬ 
turers of major items of construction plant and 
ecpiipment in the country over the past throe 
years, it can be observed that partial imports 
of some items of equipment will be inevitable. 

In respect of spare parts, even though sub¬ 
stantial progress is revealed in their indigenous 
production over the past three years, the iiiajo* 
rity of equipment in use in the country at pre¬ 
sent being of imported origin, the recpiiiements 
of imported spare parts would be of flu: order 
of Rs, GO million to Rs. 80 million annually, 
if proper utilisation of the equipment is to be 
ensured. 

Re CO rn in e n da (ions 

L Programmes for indigenous inanufacturt 
of equipment should l>e suitably augmented so 
as to adequately meet the requirements of major 
users of construction equipment in the country. 
Unless this is done, import substitution will not 
get the reqiiiied impetus and precious foreign 
exchange would have to be spent for continued 
import of even such items as are otherwise in 
production in the country. 


2. (Greater emphasis sliould be laid by the 
indigenous manufacturers on quality control of 
the products. In addition, a continuous re¬ 
search programme should be developed foi im¬ 
proving the design and construction features 
of the machines, so that we can keep pace with 
the technological developments in the held of 
manufacture of such equipment abroad. The 
improved machines should give gieatei' produc¬ 
tivity at lesser cost of maintenance and repairs, 

3. Until such time there is huger population 
of indigenous equipment in the country and 
the imported equipment ages out to the point 
of its replacement by indigenous equipment, 
liberal sanctions of foreign exchange be issued 
for iiiiporting maintenance and repair parts. 
The level of imports has to be sustained by 
annual allocation of foieign exchange funds in 
a uiiifunn manner—a iiiinimiini of Rs. GO mil¬ 
lion, per year. 

4. Fo promote import substitution in respect 
of spare parts, an earnest effort has to be made 
for precise assessment of the potential of re¬ 
quirement of such items of sjxire parts as are 
rccpiired in large numbers every year, so that 
economic feasibility aspect of adding more items 
to the list of indigenous spare parts is established. 

5. For optimum utilisation of the equipment 
within the very lirst two years of Us commis¬ 
sioning on the job, adequate supply of spare 
parts should be ensured by the indigenous 
manufacturers. Since this will also involve im¬ 
ported items of spare parts, restriction in the 
import of such parts for initial supply with the 
machines should be relaxed as far as possible, 
unless the indigenous sources are clearly iden¬ 
tified by the manufacturers or by the ancilliary 
industry. 

G. The tcriii “Standardisation” should be 
given the required amount of importance it 
deserves. The economy resulting from stand¬ 
ardisation should be properly evaluated not 
only relative to the selection of ecpiipment for 
its first purchase, but also to all other aspects 
which get involved in management, operation 
and utilisation of machines. 



CHAPTER 6 


Intef-departmeiital coordination in matters relating to Construction 
Plant & Equipment with emphasis on inter-departmental transfer 

of surplus equipment 


6,1 Netc^ity for Coordiiiatian 

G.1.1 Avoiding Underutilisation 

Ill Chapters 1 and 2, a dear summation has 
been done of the factual information relating 
to variety of construction plant and equipment 
in use in the country, their performance in 
general, and the level of utilisation of equip¬ 
ment is obtaining with various users in dille- 
reiit sectors. The elfort made by the equip¬ 
ment owners even for rendering the informa¬ 
tion legardtng utilisation of equipment etc,* 
has revealed the necessity for uniformity in 
maintenance of records so that a quick apprai¬ 
sal and comparative study can be made when¬ 
ever the occasion arises to do so. The under¬ 
utilisation of cquipincnt with most of the 
owners of large fleets of equipment has gravi¬ 
tated the consideration that if under-utilisa¬ 
tion of such equipment is even partially attri¬ 
butable to excessive holdings of equipment by 
various users, there should be a means of com¬ 
munication amongst the equipment owners, 
so that they can draw upon the available re¬ 
sources in the country (in form of surplus 
holdings of equipment) in limes of need. Such 
surplus holdings can be gainfully used on cer¬ 
tain jobs of comparatively smaller durations 
which can ultimately help in avoiding addi¬ 
tional capital investments on new equipment 
for such jobs, where again, after the job is 
completed in a short time, such equipment 
would grow surplus and may lie idle. 

Hence, with the basic objective of optimum 
utilisation of cquipmejit and for expedition and 
economy in the jobs where it is to be used, it 
is most essential that there should be a close 
liaison and co-ordination amongst most of 
the major users of such equipment in the coun¬ 
try. Emphasis, no doubt, evidently becomes 
necessary more on the utilisation of the avail¬ 
able resources in interests of overall economy 


in any new investments to be made. In that 
context, the rehabilitation and deployment of 
surplus equipment and spare parts in the 
country becomes more important. Ehis is 
what lias been greatly stressed even by the 
Committee of Ministers constituted by the 
Government to recommend measures for eli¬ 
mination of delays in procurement of cons¬ 
truction equipment and spare parts required 
for Irrigation and Power Projects in their re¬ 
commendations. 

6.1.2 Procedure and Policies 

Further more, in the matter of processing the 
indents for ccjuipmcjit and spare parts, there 
arc a variety of prolilems commonly faced to 
meet the procedural and policy regulations 
governing the same. If each individ\ial de- 
paitment/Public Sector Undertaking/user of 
equipment attempts to find a solution to the 
problenis facing him in this respect, the total 
ciioit involved in overcoming such problems 
would be colossal if reckoned on tuinulative 
basis. If tlie position is, however, ieviewed 
for rational analysis of the problems involved 
by a co-ordinating agency with a view to 
linding suitable remedial ineasiacs which may 
entail expedition in procurement of equipment 
and Sparc parts or other maintenance supplies, 
taking into account the problenis collectively 
faced by most of the equipment owners/users, 
the net resultant revision in procedures and 
policies would be quicker and would benefit 
all of them. 

6.1.3 Improvement of Construction Methods 
and Techniques. 

In relation to progressive improvement in 
construction methods and techniques and 
maintenance engineering in relation thereto, 
or in the fields of utilisation of such equipment 
in any sector—Irrigation and Power, Iron Ore 
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Mining, Coal Mining, Road Building, Land 
Reclamation eic., etc., there has to he a system 
of excfiaiige of views on technical matters 
with a view to siinplilication, standardisation 
eU:., cU:., so tfiat the liask: techiu(|iies of work 
iiiiproveniciit may go unknown and unheeded 
with the iiiherrcnt competition that the cons- 
truclion industry would progressively face in 
the context of the growing economy of the 
country. To achieve this objective also, it 
would be only rational that there is close co¬ 
ordination amongst vaiious owners/users of 
ctjuipnient. riiis would help immensely in 
continuous improvement of the methods and 
tcchni(|ucs of work with etjuipment. 

6.2 Subjects of Intel departmental Coordina¬ 
tion 

The important poijits which would attract 
reference in this context for inter-departmental 
coordination may be listed as follows:— 

1. Basic planning for equipment—assess¬ 
ment oj[ re(|uiremcnt based on practi¬ 
cal norms of production, selective 
choice of equipment, relative to fields 
of application or work where it will be 
used, operation, maintenance and repair 
of equipment, inventory control of spare 
parts etc., eU. 

2. Utilisation of surplus equipment by 

timely disposal/rehabilitation/transfer 

other needy users to save additional in- 
vcstmeni on new equipment, simulta¬ 
neously utilising the blocked up capital 
already invested on such equipment. 

?). Dclermination of availability of spare 
parts for like items of equipment with 
vaiious users in the country, to provide 
ready availability of some of the vital 
pans which being available at some 
locations, may serve to commission some 
idle ccpiipment elsewhere. 

4. Interchangeability of parts relative to 
dilfenmt makes and models oI machines. 

5. Indigenous manufacture of spare parts— 
facilities and capability of different 
organisations in this respect and the 
outside sources and private sector re¬ 
lating thereto. 

6. Liaison with Industrial Development 
Department of Ministry of Industrial 


Development and the Directorate Gene¬ 
ral of I echnical Development in matters 
relating to indigenous manufacture of 
equipment and spare parts and clearance 
tor import of parts and equipment that 
are not manufactured in the country, 

7. Liaison with the Directorate General of 
Supplies and Disposals and the Chief 
Controller of Imports and Exports in 
the matter of piocinemcnt of equipment 
at id spare parts as Avell as import 
thereof. 

S. lo lay out the frame work of forma 
lised training programmes. 

U. Updating and revision of norms relative 
to production by different items of 
equipment uiidei different situations 
and their utilisation. 

10. Collection of data on repair costs of 
equipment. 


12. Management and control of equipment. 

]J. Evolving a unified pattern for record 
keeping in relation to performance of 
equipment and cost accounting. 

Most of these points have been individually 
dealt with in this report in context of different 
terms of reference set forth for the Committee 
in chapters relating to each. Hence, it is not 
intended to enlarge upon these points in ela¬ 
borate details in a repetitive manner. The 
main emphasis having to be on rehabilitation 
or departmental transfer of such equipment, 
this point will be mainly elaborated, while the 
significance of the other points will be briefly 
discussed, from the standpoint of their func¬ 
tional importance to the owners of equip¬ 
ment collectively, in subsequent paragraphs of 
this Chapter. 

6.3 Coordinating Cell 
0.3.1. Need 

It may be appropriate to consider feasible 
ways and means to establish, in an effective 
and successful manner the intci-departmental/ 
inter-organisation coordination, so that the 
envisaged functions as listed above, could be 
properly performed. Primarily this would 


11. Standardisation of equipment through 
collection of performance data. 
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indi( ate the need for establishment of Coordi¬ 
nating Agency/Cell to be established or creat¬ 
ed at the Centre—if necessary under the aegis 
of one of the major Sectors using the largest 
fleet of equipment. 

The Committee of Ministers also had re¬ 
commended in their Report that the Mecha¬ 
nical Organisation in the CWfcPC should be 
strengthened so as to effectively coordinate with 
the State organisations in various matters inci¬ 
dental to the use of construction plant and 
equipment in the Irrigation and Power Sector. 
This coordinating cell is further recommended 
to establish liaison with other users of equip 
ment in the country—specially Mining, Steel. 
Transport Departments etc., so that there could 
be proper exchange of views on common mat¬ 
ters relating to use of such equipment in 
various fields and sectors in the country, 

63,2 Prese?tt arrangement. 

To some extent, such activity for inter-pro¬ 
ject and intcr-State coordination is being per¬ 
formed in the Irrigation and Pow(a' Sector 
through the (x^ntral Water and Power Com¬ 
mission under the Ministry of Iirigation and 
Power. In that sector at the State level, Cen¬ 
tral Mechanical Organisation have been set 
up or are being set up. Details in this res¬ 
pect are elaborately given in Chapter 12. 

Interdepartmental coordination with regard 
to certain aspects of standardisation of equip, 
ment has been done in the past tluough a 
Standing Committee of Experts on Standrisa- 
tion of Earthmoving machines. The Com¬ 
mittee was constituted by the Government under 
the Ministry of Irrigation and Power, in Janu¬ 
ary, 1954, and consisted of representatives of 
all major users of earthmoving machines in 
different sectors in the country. The List of 
members constitLiting the Coniiniitee is at 
Appendix 6.1 (as last published by the Minis¬ 
try of Irrigation and Power). 

The examination of the question of .standar¬ 
disation Avas specified to be with reference to 
the following points:— 

1. It should be ensured that neither infla¬ 
tion of prices, nor other disadvantages 
result from the proposal of st an darts a* 
tjon. 


2. Equipment manufactured in India 
should gel over riding priority as soon 
as it is available in the eouiury. 

Safeguard should Ijc provided against 
any adverse results arising out of 
monopolistic tendencies. 

4. The niinil)ci of standardised makes of 
equipment should normally be from 
two to five, those limits not being 
wholly binding in each case. 

5. The interested linns should i)e given 
an opportunity to represent. 

6. It should be ensured that manufactu¬ 
rers whose equipment is standardised 
carry adequate stocks of spare parts and 
enter into price agreements with the 
Director (general of Supplies and Dis¬ 
posals. 

For various reasons, as discussed in Cdiapter 
1, the Committee could function only under 
some limitations arising in consequence of 
limitations imposed in import of equipment 
from some of the known sources of <nigin 
of equipment and Trade Agreements with 
‘Rupee Paynient Area' countries. The func¬ 
tions of that Committee would now he per¬ 
formed by the proposed Equipment Tlanning 
Committee, 

6.4 Standing Committee on Equipment Plan¬ 
ning—Need for establivjiment and fuiiC’ 
tional relationship with other Coordi¬ 
nating Ageucics/Establishments. 

Once the plant and machinery has been 
purchased, erected and commissioned, one 
has to live with it for years. The desired bene¬ 
fits of troulfle free performance, utilisation and 
economy in rests will generally l^e commen¬ 
surate with the amount, of attention paid at 
planning stage in selection of equipment, proper 
design of plant Jay out and facilities and sche¬ 
duling of the programme of w^ork. It has, how¬ 
ever, been revealed by studies of collected statis¬ 
tical data that hw efficiency in utilisation of 
equipment with an average user has resulted 
in non-attainment of production targets and 
much higher invesiinciu than was originally 
envisaged. Fhc leasons for such under-utilisa¬ 
tion of equipment have been clearly analysed in 
(fliaptcr 5. The remedial measures, as already 
outlined in the same Chapiei, call for very close 
liaison and coordination Math a number of agen- 
cics/departinents/Ministries for simplifying 
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rules, policies and procedures, besides up¬ 
dating of inl’omiation relative to pcrfornuince 
data of various makes and categories of 
machines, norms and standards of production 
and costs, so that future planning of equip¬ 
ment can be more successfully done to waid 
off any possil)lc delays in operational time of 
various activities involving use of equipment. 

To achieve this, it is basically necessary to 
pool the information collected by the users of 
equipment in various sectors so that this can 
be used to advantage by all concerned. Further 
more, in interests of economy starting initially 
with reduced investment towards equipment 
costs and maintenance supplies, pooling of 
resources by way of equipment and spate parts 
etc., is also called for. A practical means 
to achieve these objectives would be to estab¬ 
lish a Coordinating Agency enlisting partici¬ 
pation of major users of equipment in diffe¬ 
rent sectors in the country. This agency 
besides establishing proper liaison with 
Government Departments/Ministries in res¬ 
pect of tules, policy and procedural matters, 
will he principally involved in reviewing the 
plant planning exercises carried out by the 
individual projects/organisations. This 
agency may be given the form of a Standing 
Committee on Equipment Planning. This 
will be referred to as Equipment Planning 
Committee hereinafter. 

With the functioning of the Equipment 
Planning Committee, it would bo convenient 
to make assessment of requirements leased 
on practical norms of production, standardisa¬ 
tion of equipment and various other considera¬ 
tions relating to technical acceptability of 
design and construction features of particular 
items of equipment to be selected to match 
the job requirements. 

Before defining the constitution of the 
Equipment Planning Committee and its func¬ 
tions, it would be necessary to identify the es¬ 
tablishments v/ho will be associated with it. 
These are, 

1. In the Irrigation and Power Sector, 
the Central Mechanical Units which 
have either been established in certain 
States, or these arc in the process of 
getting CvStablished in other States. 


2. The Equipment Planning Committees 
of individual Projects/Departments 
whether in public enterprises or in the 
States, or under the Central Govern¬ 
ment 

(These two have liccn explained in 
Chapter ‘12’) 

•1. The Plant Planning Directorate pro^ 
posed to be set up under the Central 
Water and Power Commission. 

4. The Central Coordination Cell referred 
to in para iyj\ preceding. 

The interrelationship between the Equip¬ 
ment Planning Committee and these identified 
establishments will be as follows:— 

The Etjuipment Planning Committee will 
draw all the information required for study/ 
decision on any case referred to them from 
the Central Coordination Cell. This Cell 

shall he receiving data from the Central 
Mechanical Units in the States and other 

Sectors, and shall be classifying this infor¬ 
mation for ready availability to the Plant 

Planning Directorate as well as the Itquip- 
ment Planning Committee. The Central Co¬ 
ordination Cell shall also supply data required 
by the Equipment Planning Committee of In¬ 
dividual projects/departmcnls, whenever such 
data is needed by them for the formulation of 
new proposals for equipment purchase or for 
a review of the performance of equipment at 
any project. 

The Plant Plannijig Directorate of CW&rPC 
shall serve as the reviewing body for all pro¬ 
posals received from Equipment Planning Com¬ 
mittee of individual projeets/departments, or 
from C^entral Mechanical Units; and shall 
arrange to finalise these proposals on the 
basis of data supplied by the Central Co¬ 
ordination Cell, the proposals having to be 
put up to the Plant Planning Committee for 
finalisation on the basis of a second review. 
In respect of Plant Planning proposals from 
Sectors other than the Irrigation and 
Power, the Plant Planning Directorate shall 
provide supporting office service in the pro¬ 
cess of review of these proposals by the Equip¬ 
ment Planning Committee. 
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6.4.1 Existing Practice in Irrigation and Power 
Sector 

In so far as the Irrigation and Pow<3r Sec¬ 
tor is concerned, as at present, the Equipment 
Planning Committees of sonic of the projects 
take a second look on the proposals in consul¬ 
tation with the CW&PC and sometimes other 
consultancy organisations. However, there is 
no uniform basis for proper introduction and 
enforcement of a common basis of assessment 
of requirement of equipment, selection of 
particular system of work with equipment on 
a given job—specially the economy aspect of 
it. and the phasing of programme of work on 
realistic basis for precision in determining the 
quantum of equipment required or the type 
of equipment required. 

6.4.2 Participation by All Departments 

While tlie CW&rPC arc in the process of set¬ 
ting up a new Directorate for Plant Planning, 
the functions to be performed by that organi¬ 
sation, may cover only a part of the problem 
and until such time the experience gets deve¬ 
loped to the required extent, the examina¬ 
tion of plant planning exercises would be of 
a limited nature—the extent of production by 
suggested items of ecpiipment, cycle time in 
operation of ecjuipment etc., etc. Here again, 
unless a wide variety of information relating 
to performance of ecpiipment under varying 
job eonditions and situations, is contpiled and 
usc:d foi' rcfeiencc in the process of second 
check on plant planning exercises, the objee 
lives in view would not be fully realiscxl. Com- 
pilaiicm of such information from various 
users of ecpiipment in the country, outside tlie 
Inigation and Power Sector, would call for 
participation of other Departments concerned 
using similar equipment. Suc4i participation 
could he made possible only if representatives 
of major users of ecpiipment can work together 
in the proposed Equipment Planning Com- 
niitic^e. The experienc'c of each one of such 
ropreseiitatives could be shared mutually by all 
inei libers of the Committee and their 
joint deliberations, in matters relating to plan^ 
planning f ir giving it ans of works, could be 
expected to entail good deal of economy in 
investments of ecpiipment in any field when 
the equipment has to be employed. 

17—2 CW&PG/ND/75 


6,4,3. Constitution 

The constitution of the Committee may be 
briefly outlined as follows:— 

Chairman 

Members; 2 Nos. Mechanical Engineers and 1 
No. Civil Engineer, 

to be selected from the following:— 

(1) National Mineral Development Corpo¬ 
ration 

(ii) National Coal Development Corpora¬ 
tion 

(iii) Irrigation and Power Projects 

(iv) Ministry of Transport 

(v) Other Central/State Government De¬ 
partments 

(vi) D. G. P. R./Engineer-in-Chief Branch 
Army Headquarters. 

4th Member:—Senior Officer controlling the 
Plant Planning Directorate in the CWScPC. 

Only periodic meetings of the Committee may 
be held—once in two months and for ‘tV days 
lU a stretch to finalise cases, earlier referred to 
the ‘Members' by circulation of notes. The 
Plant Planning Directorate would function as 
the Secretariat of the Standing Committee, 
while for individual Equipment Planning Com- 
iniuec:s, for particular projects, Chief Engineer^ 
Project, will arrange for the Secretariat work. 

The Chainnan of the Committee may be a 
Memlica from the CW&PC, or, an officer of 
some other oiganisation of a similar status. 
WbencvcT the ‘Plant Planning' jnoposals of 
any project are to be dealt with by the Com¬ 
mittee, the head oX the project (Chief Engineer/ 
General Manager), may lie associated as a 
Member. He wdll also provide necessary secre- 
lariat assistance with respect to the work of 
{he project. 

6.4.1 Fimctinns 

The functions to be assigned to the Committee 
Tuay be broadly outlined as follows:— 

(!) Examinatifm and assessment of require¬ 
ment of equipment on new projects in 
Irrigation and Power Sector. 

(2) Prescribing norms/wwk standard units 
etc., for work with equipment; 
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(3) Systenns analysis for economy in work 
with equipment on projects; 

(4) Advice regarding manpower, their train¬ 
ing, maintenance engineering, ivrventory 
control methods, record keeping etc,, on 
unified pattern basis. 

(5) Advice to all users of equipment (when 
called for), in different sectors, includ¬ 
ing Public Sector, on 1, 2 and 3 above. 

(6) Vetting of demands for additional equip¬ 
ment with due consideration to the exist¬ 
ing cejnipment available with the indent¬ 
ing departments. 

(7) Trends in development of equipment 
and methods and techniques of their use 
abroad—updating of information for 
gainful use. 


n.f). Interdepartmental Transfer of Surplus 
Equipment 

6.r>.] DifficuUies in Transfer of Surplns Eqtiip- 
ment 

The guide-lines for transfcr/disposal of 
surplus equipment in the River Valley Projects 
were laid down by the Ministry of Irrigation 
and Power/CW8cPC consistent with the recom¬ 
mendations made during Irrigation and Power 
Engineers Seminars and the subsequent deci¬ 
sions taken by the Coordination Board of Minis¬ 
ters. These were later published in the book 
under the same title which has so far been 
used for reference for determining the transfer/ 
disposal value of the surplus machines. These 
guide-lines had undergone revision on a few 
occasions in order to rationalise the procedure 
for convenience of quick transfer of the sur¬ 
plus equipment to needy projects. 


(8) Liaison with the DGTD and Industrial 
Development Department regarding: 

(i) New items of construction plant and 
equipment to be undertaken for 
manufacture; 

(ii) Review of production of indigenous 
equipment—production levels, de¬ 
mands, quality of product, perfor¬ 
mance of equipment--in specific 
context of reports from users, and 
the consequent recommendations for 
improvement, planning for indi¬ 
genous manufacture of spare parts 
etc., and standardisation of equip¬ 
ment. 

(9) Liaison with the DGSScD in the matter 
of: 


All the same> the prospective trans^ 
ferces of surplus capupment have shown reluc¬ 
tance to accept such surplus machines for vari¬ 
ous reasons. The main difficulties faced by 
the owning project in quick disposal of the 
machines arc as follows:— 

- I 

(1) Surplus machines arc either unservice¬ 
able in condition, or have not been main¬ 
tained properly. 

(2) Transfer/disposal value of the machines 
is considered excessive in I'elation to the 
actual physical state of health of the 
machines. 

(3) Standardisation of equipment is a pre¬ 
dominant consideration which necessi¬ 
tates selective choice of macliines to be 
added—whether new or old. 


(i) Rate Contracts for indigenously 
produced components and spare 
parts for carthmoving madiincs, 
diesel engines etc. 

(ii) Rate Contracts for imported items 
of spare parts—the technical aspects 
mainly in relation to 8(i) and 8(ii). 

(10) Standardisation of Equipment. 

With a view to ensure that the Committee 
functions effectively, it would be necessary 
to vest authority unto them in the matter of 
technical decisions, 


These points arc explained in details as 
follows. 

6.5.LI Poor state of health of snrplns machines 

The study made by the Construction Plant 
and Machinery Committee reveals that even 
though the available equipment is extremely 
under-utilised on some of the projects, none 
has considered the proposition of laying otf even 
in part, some of the available machines and uti- 
lisiiig more intensively the l)alaiu:e of the machi¬ 
nes. It is believed to })c a popular concept 
with most of owners/users of equipment that 
the equipment is surplus only when it grows 



to be ill unsciviccable condition or beyond eco¬ 
nomical repairs. The relationship between 
the job requirement and total availability of 
machines is not fully comprehended or at least 
not closely examined. In fact, there is a gene- 
lal tendency on the part of some of the projects 
to somehow cling to such equipnieiU for as 
long as possible, and, not to declare it surplus 
at the right time to make the proposition attrac¬ 
tive enougli for other prospective buyers. 

Another eventuality in which the machines 
are considered to grow surplus, is the comple¬ 
tion of a project or a work for which the 
cc|uipmeiu is purchased. It is in such cases 
that scanty attention is paid to the upkeep, re¬ 
pair and recommissioning of the machines for 
subsccpient gainful use on some other work. 
Most of the owners of equipmeru are mainly 
led away by the consideration that the equip¬ 
ment having to be sold on '"as is wlicre is basis”, 
it should be tlie responsibility of the prospective 
buyer of such ccuiipmcnt to recondition the 
machines in a manner they would think it best 
to do, commensiuate with their job rc'quirc- 
ments. It is this implied apathy to the other¬ 
wise warranted u|)kccp of the ecpiipmeiit which 
distracts most of ihe prospective buyers to ac¬ 
quire such used surplus equipment. 

One of the impediments in sale and purchase 
or transfer of such equipment from one pro- 
jett/organisation to another, results from cre¬ 
ditability gap existiiig between the transferer 
and the transferee in relation to the actual state 
of licallh of the equipment. Here again, 
the popular belief is that the equipment ollcrcd 
for transfer or for disposal of any eejuipment 
owner, would not be in good condition and for 
that leasfin alone, the owner may be oflering 
it for ti an>ier/sale. They feel that the tians- 
feiei project might not liave bt^eii able to run 
the equipment j)roduelively and as a result 
thereof, one would be trying to pass on the 
equipment to someone else. Ihe Committee, 
in fact, feds Jluit tliere is a clear and disccrn- 
able feeling of antipathy on part of most of the 
project authorities to take to the use of such 
surplus equipment which has been in partial 
use befoi'c. In some exlreinc cases, certain pro¬ 
ject authorities, even within a State, have 
shown reluctance for taking over such used 
eejuipment on transfer after one of the projects 
get completed. 


TransferjDisposal value of equipment 

Kven though the CW&PC had published a 
Guide Book on Disposal/Transfer of Used 
Equipment, for guidance of the River Valley 
Projects in the matter of acquiring surplus/ 
used equipment on transfer from another pro¬ 
ject, there have l)cen long-standing disputes 
between the transferer and the transferee pro¬ 
ject in the matter of settlement of transfer prices. 
No doubt, as a result of joint deliberations on 
part of the Irrigation and Power Engineers in 
different Seminars, the rules for transfer of 
equipment and for fixing of transfer value etc., 
have undergone change from time to time, in 
view of the practical difFiculties encountered 
by the transferer and transferee projects in the 
matter of settlement of transfer prices. By 
and large, the rules as they existed at various 
stages, were not truly followed in practice, 
thus resulting in such long-standing disputes 
about the settlement of transfer values. Even 
though as a last resort, it was indicated that 
the transfer value of machines would be a 
ligiuc of price mutually agreed upon or decided 
upon by the transferer and transferee projects, 
thus involving more of a personal discretion 
on part of those making such assessments, a 
.smooth sailing in this direction has not happen¬ 
ed. Accordingly, everyone looking for equip¬ 
ment on a new job had preferred to go in for 
new eejuipment rather than to take some old 
surplus used machines even when such eejuip¬ 
ment was needed there for short periods at the 
lime of commencement of work. 

Many of the organisatioiis/projects generally 
insisted on making the present day market value 
of a machine as the basis for assessment of trans¬ 
fer/sale value. Most oftcji, such consideration 
is divorced from the aspect of the actual state 
of health of the machine, which otheiwise lias 
to be the main critcrian. Very little thouglit, 
if any, is given to the fact that if in the earlier 
stages of the use of the machine, the repair costs 
were comparatively lesser and the transferee 
project would have necessarily to ijicur large 
amounts of expenditure on maintenance and 
repair of the machine during its use with him 
after transfer, there should be some concession 
to be given to the transferee project by way of 
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reduclion in the assessed price even if it is re¬ 
lated to the present day value thereof, so that 
it is not uneconomical for the transferee pio- 
jeet to own and operate this machine on liis 
works. 

6.5*1.3 State of health—the arbiter 

The transferee projects have also, most often, 
doubted the correctness of the records inain- 
tained by the transferor projects in relation to 
items of equipment being uaiisfeired/vSold. 
Ihese doubts arise mainly in consequence of 
the poor state of health of the machine imder 
disposal, because of lack of maintenance and 
repair of the machine after it Mas surplus from 
the work, is in an apparently bad state of 
health. Some times, even if the records are 
correctly maintained and the ligure of opera¬ 
tional hours as shown in the recoids are 
correct, the standard of maintcjiance and re¬ 
pair of the machines dui ing the pr evious period 
of operation having been rather poor, the state 
of health at the time of its (lansfei/disposal, 
would not be in consonance witli the recorded 
operational life. 

6.5.1.4 Standardimtion of equipment 

Another important aspect to be considered is 
the lack of standardisation oi equipment in the 
country. This has been dealt with ivi fairly 
elaborate manner in the Chapter 1 oir “Ap¬ 
praisal of Equipment”. However, the difficulty 
faced by project authorities in taking old sur¬ 
plus used ec^uipment for their works, is that 
the available items of surplus equipment may 
defeat the purpose of statrdardisation on the 
new jobs for which the equipment is to be 
purc hased. This would be more pet tine nt 
to the case of such organisations where the 
equipment is employed, on coirtinuous ba>is 
for production work —For production of m n- 
kctable commodities like Iron Ore, Coal, Lig¬ 
nite etc. In the normal running of any produc¬ 
tion work, one has ceruinly to consider that 
ec[uipmeut in good working shape alone would 
enable the project autiiorities to fuKil the 
commitment for mainuiining certain levels of 
production; and the old e(|uipiuent intei- 
spersed in the fleet of available new ecpiipment 
M^ould largely handicap attain merit of this ob¬ 
jective. 

Since the imported equipment wiW be gra¬ 
dually replaced by equipment of indigenous 


origin, and tlic equipment of indigenous origin, 
as at present, olTcTing only a limited number 
of makes ancl models of machines in each cate¬ 
gory for the future;, the standardisation aspect 
would be taken care of better. This considera¬ 
tion would not then be of paramouiiL im|)or- 
tance in taking over surplus e(|uipiiient unless 
of c:oiusc, the surplus machines are in poor 
state of health. In the interim period, until 
the equipment concurrently in use at various 
projects docs not grow to make a homogenous 
fleet, it should be the eflort on part of all users 
of equipment in the country not to set aside 
the consideration oi using the surplus machines, 
if the ‘National Economy* is to be the prime 
consideration, 

6.5.2 Observations of the Committee 

Most of the iunns of ecpiipment in use in the 
country being of imported origin—at least 70% 
of the availal)le ecjuipment—the country can 
illalFord nonutiLsatimi of ccpiipmcnt wliich has 
the potentiality to produce wliile procurement 
of additional cc|iiipment is being simultaneously 
made at higher accpiisilioii cost often involving 
large sums of fuicign exchange. 

With the technical know-how, skill and pro- 
lie iei ha attainc'cl by most of the users of eti[uip- 
menr in the eoiiMtry in operation, maintenance, 
repair etc., of the eepupmeut, it should be reason¬ 
ably expec ted diat the prospective buyer of 
equipmenL—the transfeice project/organisation 
should be on a sound technical footing to reject 
a surplus used machine only if the value to be 
paid by him is not commeiisurate with the 
‘Mechanical Slate of Health* of machine. 
They must tliink rationally about the investment 
already made uhto the machines available, both 
by way of capital cost and the amount of foreign 
exchange cxperulcd to import the machines. 

Eveir if a given item of equipment may not 
fit into a new job rccjuireincnt (if the considera¬ 
tion is to match :ts rated specific alio ns to the job 
ic({uireinent), it cf)uld be at least alternatively 
considered to be used for a cojiiparatively lighter' 
duty. In this caie, consideration of the *obsole- 
scence aspect’ of tlie machine does enter; but it 
docs lead further to the consideration that such 
obsolete machines (based on relative considcia- 
tion of rated specifications arid job rccpiire* 
ments), can ahvays be adopted for use on lighter 
duty work, specially when such lighter duty 
Morks are dearly in sight on the new job. 
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6.5.3 Fixatioji of Price of Surplus Equipment 

In ihe con text of what has been stated at 
paras under 6.5.1 legarding lelnctancc on the 
part of equip men (. users to accept surplus equip¬ 
ment, what is necessary is to so determine the 
transfer value of e((uipment that the tiansfercc 
project does not think that he is cariying a big 
iinancial burden by buying a used machine, lie 
generally considers that on one hand, he might 
pay a fairly high price therefor, and yet get 
lesser return therefrom in terms of production, 
with higher cost on repairs. This is a direct 
result of accounting for depreciation by.straight 
line method on hourly cost basis. 

Taking into account all the considerations as 
outlined above, the Committee have been led 
to the thinking that if the rated or scheduled 
life of the machines is fixed in hunnber of years*, 
iuid if depreciation is accounted for on yearly 
basis by ‘Declining Balance Mdhod’, the tran.s- 
i’cTcc project will be in a happier position when 
he evaluates the tiansi'er value so assessed side 
by side with the likely cost, ol repairs that he 
will iueiu when he uses tije machine sub¬ 
sequently on his jo)). Gncn below are two 
graphs illustrating the ou iu'C'-hip costs acci u- 
ing to an equipineut user (samuMtion of ch> 
preciation costs and repair costs of luacliincs), if 
depreciation is accounted lor on hourly basis 
at a flat rate and also if it is reckoned by De¬ 
clining Balance Method on yeaily basis. 

A compaiativc study of the two graphs would 
clearly illustrate the fact tiiat if Declining 
Balance Method of Dcpicciaiion is followed, 
and transfer value ol maclunes hxed accord¬ 
ingly, the iransferee proj<xt w'otild not ha\e 
mucli to lose even if larger amounts of lepaii 
expenditure are lakcn into account in the subic- 
quciU period of use of the machine on a new 
job. 

If the method proposed in the preceding para 
for evaluation of transfer value is followed in 
practice, the records to l)e jjiaintained regard¬ 
ing operational hours of machines may not be 
of too great consetpience in dcicruuning trans¬ 
fer value of niachiiies. No lotrg-standing dis¬ 
putes may then arise in the inattei of deciding 
and settling the transfer value. Here again, 
however, the main consideration has to be the 
'Mechanical state of health of the ma<'hine. 1 he 
previous owner or tratrsieici piojcct caimot 
disown the iesponsil)ility of keeping the luaeliinc 


in good working order in spite of its intensive 
use daring the period !)e lias employed it on 
his wwk. 

Ihc above would provide a uniformity of 
basis for assessment of transfer value of sur¬ 
plus/used ccjuipmeiu luid would enhanee the 
scope of inter-project/organisation coordina¬ 
tion in the matter of utilisatioji of such surplus 
equipment iji preference to additional heavy 
investments on new equipment even for short 
duration jobs. 

6.5.4 Central Coordination Cell for Tratisfer/ 
Disposal of Surplus/Used Equipment 

In their Report, the Committee of Ministers 
constituted to iccommend measures for elimi¬ 
nation of delays in procurement of construc¬ 
tion equipment and spare parts reejuired for 
Irrigation and Power Projects, have lecommend- 
ed that the Central Water and Power Com¬ 
mission should cic atc a Cell which should scive 
as the Coordinating Agency for all’ording the 
CO 11 \ c.‘ n i e n c:e of i u t e r- p ro j C(: t / i i u e r-orga i) i s a t i o n 
coouHiiation (or dispusal/tiaiisfcj of surplus 
c(pupuiciit and spare pans. It is highly im- 
purtaut that ihe proposed Cell should play an 
elfeciivc role in cuovdinai.iiig transfer and dis¬ 
posal of undeiutilised/suiplus cc|ui])meiit. 

Fhat Cell hould have a ‘Master Record* of 
all such ec|uipiuejit with diircrent users iji the 
couuliy and should be posted with iuforiiiation 
regarding their utilisation in their respective 
hckls of use. Once the C ell is elfeetively 
formed and is fuiictiuning, its advice about the 
state of health etc., of the ec[uipmeiU, is also 
likely to lx: mote easily acceptable by the tians- 
fcrec projects. 

6.6 Coordination in determination of avail¬ 
ability of spare parts for like items of 
etjuipnient with various users in the coun¬ 
try 

6,6.1 Present position 

As at present, most users of equipment cany 
iiidividually large scale inventories of spare 
parts for the machines in use with them. Iden¬ 
tical or similar machines are in use elsewhere 
in the country wnth other users. rhetc being 
no system of exchange of infornuitiou tegard' 
ing items of q)are parts carried in stock by indi¬ 
vidual users, most often, when teriain lecjuired 
parts are available with one or move users of 




OWNERSHIP GOST BASED ON STRAIGHT LINE OEPRECIATION 
AT 12.5 % .OF COST 



OWERSHIP 
. COST 

average 

•OWNERSHIP 

COST 

REPAIR 

expenditure 

DEPRECIATION 


OWNERSHIP COST BASED ON DECLINING BALANCE METHOD 
OF DEPRECIATION AT 25% OF COST 


AVERAGE 

OWNERSHIP 

COST 

^OWNERSHIP 

COST 

REPAIRS 

“EXPENDITURE 


OEPRECIATION 



similar equipment clsewiiere in the eouiitiy, 
other users keejj on indenting these items for 
procurement through import from abroad. 
Thus, while stocks of some items of spare pai ts 
available in the country arc in idle storage in 
some places, additional investments are made 


by other users in procurement of these parts. 
This results in downtime of machines and 
loss in production despite availability of parts 
in the country. Consequently, there is also a 
heavy drain on foreign exthange resources 
through additional imports of parts. 






95 


6.6.2 Coordinatio7t in Exchange of Informal ion 

It is, therefore, necessary that there should be 
close co-ordination amongst major users of 
equipment in the country in the matter of such 
exchange of inform at if m on availability of 
spare parts for different itf ms of equipment. A 
codilied list tould be deveh^ped for classifying 
like items of ccpiipment so that in relation to 
the items of equipment so listed, inventories 
of available spare parts could be prepared at 
least to cover the high value items. Such 
items may not exceed 200 to ,^00 numbers of 
each make and model of machine. Periodical 
publication and circulation of such lists would 
be of great value and benefit to all concerned. 

6.6.3 Benefits 

The method of appro 2 uh as defined above, 
would be of greatest benefit to all majoi users 
of equipment in the country in times of emer¬ 
gency, when sudden embargoes get imposed on 
import of spare parts from abroad. Such emer¬ 
gencies have arisen three times in the past 
decade. If there is a dear record of informa¬ 
tion indicating the names of the owners of given 
makes and models of machines in the country, 
as also the details of available items of spare 
parts ill stock with them relative to those 
machines, enicrgeiu recjuiieineiUs of some items 
of spare parts of some of the users of equip¬ 
ment could l>c met with by mutual tiansfcr of 
such required items from one project/oiganisa- 
lion to others and vice-versa. The consequence 
of such handicaps and tiie resultant impact of 
Slid) emergency on prodiudon in various fields 
or on. the overall economy in various sectors 
could be fairly minimised by this process. 

6,7 Coordination in Developing Interchange- 
ability of Parts Relative to Different Makes 
of Machines, 

6.7.1 CommonalUy of fmrls 

As is well known, most of the original equip¬ 
ment manufacturers keep buying a substan¬ 
tial portion of their requirements of parts., com¬ 
ponents and assemblies from di fie rent prima¬ 
ry manufacturers of such items. With the 
exception of a few principal manufactLirers of 
equipment, assenililies like diesel engines, trans¬ 
missions, hydraulic-system components, brake- 
system components, air system components, 
axles and diflcrentials, fuel injection equip¬ 
ment, are purchased from some of the known 


and reputed makers of the same. Further 
more, certain items of spare parts like hearings 
of different types, gaskets, seals and filters and 
spare parts of diesel engines are also purchased 
from similar primary mauufactuiers. Hence, 
there is good deal of conuiionality by way of 
identity of spare parts amongst vaiious makes, 
models of machines in differt lU categories. How¬ 
ever, the original equipment manufacturers 
choose to identify most of the items of spare 
parts of interchangeable nature by individual 
makers’ spare parts numbers in their parts 
caCalogues. A common user may not, therefore, 
ordinarily become familiar with such common¬ 
ality in the identity of parts amongst different 
machines. Accordingly, if the user of equip¬ 
ment goes by individual makers’ Part Numbers, 
he may occasionally rush hriward to procure 
on emergency basis certain items of spare 
parts for a particular make and model 
of machine in a given eaiegoiy even ihough 
identical parts may be in stock with him for 
a different make, model and category of 
machine. Further more, the ignorance would 
lead to unnecessary downtime for the machine 
under repairs and consecpiently, there would 
be loss of production on the joli. 

6.7.2 AKernpts lo Develop Such Counnonality 
Lis Is at Presen I 

6.7.2.1 By TEC ED A 

The Tractor and Earthmoving Construc¬ 
tion Equipment Dit&^tributors’ Association 
( FECT^D As.sociation) has recently taken some 
steps ill this direction. They have published 
a Directory of Sparc Parts of indigenous origin 
which indicates such interchangeability of 
indigenous spare parts relative to machines of 
different models in various catcgoiics but of 
the same make. Interchangeability of parts 
amongst different makes of machines has, how¬ 
ever, not been established since the corres¬ 
ponding primary manufacturers’ Part Num¬ 
bers have not been identified therein. Hence, 
it would be more for the users of equipment 
to inter relate the commonality and interchange¬ 
ability of parts of different makes of machines. 

6.7.2.2 By users 

In respect of imported items of spare parts 
also an attempt has been made by some of the 
users of equipment to prepare interchange- 
ability lists. rhis, however, is limited to a 
very few major users of such equipment. 
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6.7.2.3 By pr'wale sector 

In the private scetor also, one of the agent/ 
distributor in India of primary nianufaetuvers 
abroad, has prepared lists of interehangeablc 
parts. He has, however, not disseminated 
tlie in formal ion to users of equipment in the 
couniry, except when business deals involv¬ 
ing sale of parts by him to certain users had 
to he finalised. 

6.7.3 Developing Lists of CotJimonalily 

1 o avoid such eventualities as ixplained at 
para 6.7.1 above, it becomes necessary that 
the ecpiipmcnt owners adopt a sysiein whereby 
they may identify the main components, assem¬ 
blies, and certain items of spate parts like 
bearings, seals, gaskets, filters etc., by the pri* 
inary manufacturers part numbers. Through 
such an exercise, the equipment owner 
would ultimately develop lists of parts which 
would be common for use on most of the 
machines comprising the fleet of equipment 
working with him. Such identification of 
parts by primary manufacturers part mim- 
bej's and the knowledge of certain common 
components and assemblies relative to machi¬ 
nes working with him, would enable him to 
gainfully use such parts for OKpcdiiious re¬ 
pairs to machines on the one band and for 
overall sxaling of inventory of such common 
items of Sparc parts and asscrnlilies so that 
minimum investment is made in purchase 
and stocking of sm h parts. 

6.7.3.1 By users 

The exercise of preparation of interchange- 
ability lists on part of individual users could 
be facilitated if the primary niainifacturers 
part number is recorded on the Bin (’ard, 
or the C^arcls in the Can lex System relative 
to each item of spate pact in stock. To the 
extent possiltlc, storage of sudi ])arts should 
also be so organised and airangrd tiiat such 
eomiuon parts are available in a given loca¬ 
tion inside the warehousc/stnros. 

6.7.3.2 By original equipment nianufactuycrs 

Such catalogues of .spare parts indicating the 
interchangeability aspec ts l)eing normally priced 
publications, it may perhaps be a good 
idea for the original equipment manufac¬ 
turers in the country to make a joint eflort 
in publishing lists of interchangeable parts 


for the benefit of the common user of such 
equipment. These could be priced publi¬ 
cations. The least to be expected would 
be that the original ccjuipmeiit manufacturers 
in the country should identify the items of 
spare parts connuoii to dilTcrent models of 
equipment of the same make man\ifacturcd 
by them, or in respect of items like bearings, 
seals, gaskets and fibers and indicate the iden¬ 
tity of particular items common to machines 
of different makes and modeds manufactured 
by them. 

6.7.3.3 Coordinating cell to develop Master 
Lists 

If such lists of common and interchangeable 
parts prepared by the iiidividiial projects/or¬ 
ganizations using eartlimoving machines and 
other construction plant and ecpiipmcnt, and 
are passed on to a Central Coordinating Agency 
or Cell, the latter can consolidate the informa¬ 
tion in a more ajipropriate manner and pre¬ 
pare Master Lists of interchangeable parts for 
the benefit of all users of such equipment in 
the country. 

In the U.S,A., the primary manufacturers of 
some items of spare parts like bearings, seals, 
gaskets and filters etc., have published Master 
(Catalogues indicating relative to each parti¬ 
cular size and t)pc of their product, the idem 
tity l)y make and model of the machines on 
which ii would fit. The proposed Coordijiab- 
ing Coll should be well equipped with such 
Master Catalogues of primary manufacturers 
^:o that: it is easier to prepare ^^aster Lists of 
iutCKhangeablc parts relative to equipment 
working in the country. ; 

6.7.3.4 Coordination behoeen manufacturers 
and the coordinating cell 

dlu* manufacturers of equipment in the 
country have also to he made partners in this 
uoik and there should l)c close coordination 
I)(tween the proposed Coordinating Cell and 
the manufacturers of equipment in the conn- 
tiv in this respect. 

6.8 Coordination in the Matter of Indigeitous 
Mamifacurc of Sparc Parts 

6.8.1 Manufacture of Parts by Equipment 
Oxvncrs 

Most of the major e([uipment owmers who 
organise the maintenance and repair facilities 



97 


on ‘sclf-inaintenance’ basis, meet their urgent 
requirements of spare parts of not too eoni 
plex a nature by design and metallurgical 
composition, by manufacturing the parts in 
their own Workshops* Some of them have 
a very scientific approach to the problem, in 
so much so, that they prepare working draw¬ 
ings relative to individual items to be manu¬ 
factured, make a clear analysis of the metallur- 
gical composition of the parts to [)C manufac. 
tured, and then manufacture the rectuired 
parts. The performance of such standard 
parts is very satisfactory while in use on 
machines and most often, it not only matches 
the performance of the original part supplied 
by the manufacturers abroad, but occassio- 
nally excells the performance in terms of 
ageing quality. 

G.8.2 A[a?nifactKre Through Prwafr Indiisfry 

Irj some cases, where the available manufac¬ 
turing facilities of the equipment owner do 
not accommodate such producliou/inanufac- 
turing programmes, assistance is sought from 
private manufacturers/ancillary industry to 
develop such parts. Their quality in use 
is proven after proper tests and trials over 
given periods of time. 

6.8.3 ITor^ of Coordinaiing Cell io Dissemi- 
nale I he hiformation 

In order to promote indigenous manufac¬ 
ture of spare parts as a ))rocess of progressive 
development in the country, it is necessary 
that the users of equipment should propagate 
the infcnniation relating to parts mauufactuicd 
by them, or those that have been manufac¬ 
tured on their behalf by outside agencies and 
found to be of proper standard. This could 
be done by passing on the information perio¬ 
dically once every quarter, to the Coordinat¬ 
ing Oil. The Coordinating Cell in turn, 
would circulate this ijiformation for the bene¬ 
fit of users of equipment in the country through 
periodical bulletins once every (juarter. 

6.8.4 Indigenous Mannfachire of Spare Parts — 
Proposal based on Conlemporrbry Thinking for 
A ccelera ling Ini port Su bst if nl ion 

Even though it is to be generally admitted 
that non availability of drawings for spare 
parts from the suppliers of ecpiipmcnt or. the 
18—2 CW&pcyND/75 


original equipment manufacturers, is the main 
handicap to the promotion of indigenous 
manufacture of spare parts to the required 
extent; it is icalised that in some cases, 
the technical specifications can be drawn 
and working drawings prepared in respect 
of some items of spare parts. How¬ 
ever, in view of die small size of orders for 
spare parts from individual equipment users 
in relation to the few items which tan be so 
developed for manufacture, the spare parts 
manufacturing industry has not shown suffi¬ 
cient interest in taking up nianulaciure c^f 
such parts, 

'fhis matter has been under discussion in the 
past amongst CW8cPC, DGTD, DGS8cD and 
the suppliers of equipment and some pro¬ 
gress has been made in this direction. Fur¬ 
ther proposals have nt)w arisen based on con- 
tc'mporary thinking in this respect in the 
DG FD and the Department of Industrial 
Development, The main outline of the pro¬ 
posal discussed in one of the recent meetings 
is as follows:— 

Proposal 

It is felt, properly co-ordinated and org^mised, 
a significant portion of maintenance spares for 
imported equipment which has bilherto been 
imported can lie jrrodneed locally to meet the 
needs of various Indian Industries and Defence 
Establishments. It is desirable that a Cen¬ 
tral Agency should be responsible for the over¬ 
all assessment of iparc parts requirements and 
programming priorities for the technical work 
necessary for taking up local manufacture of 
the items. T he main fund ions of such a Cen¬ 
tralised agency would be:— 

(a) Commissioning of the Study for inven¬ 
tory or requirements and following up 
the progress of the same including 
arrranging for user industries providing 
necessary information and facilities to 
the agency responsible for undertaking 
the study; 

(b) Ensuring that wide publicity is given 
to the requirements of spare once the 
above study is completed with a view 
to entrusting existing manufacturers with 
requisite facilities in the manufacture of 
the items; 

(c) Programming the priorities for import 
substitution of spare pans and placing of 
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orders on the selected consultant/engi- 
necring organisation for studies in this 
regard; 

(d) Arranging for constant liaison with user 
industries at all stages of the develop¬ 
ment of indigenous designs and evalua¬ 
tion of the manufacturing technology; 

(e) Ensuring that there is adequate feed back 
information to the coordination agency 
and through it to the consiiltant/engi- 
nccring organisation responsible for deve¬ 
loping indigenous designs and manufac¬ 
turing technology* Such feed back infor¬ 
mation would consists of drawings of spare 
parts where available, samples or proto¬ 
types, specifications, user experience 
etc. It may he mentioned that furnish- 
ing of such information by user indus¬ 
tries to the coordination agency is vital 
to eiisinc that the designs and techno¬ 
logy involved meet user requirements 
adequately. If necessary, the furnish¬ 
ing of such feed back information must 
be enforced by proper regulatory mea¬ 
sures such as requiring transmittal of 
the information to the Cilonimittee when¬ 
ever applications for imports are made. 

In order to be effective, such a Coordinating 
Agency must be a High Level Intenninisterial 
Committee so as to invest the detisioas of the 
Committee with a measure of finality. 

Since the universe of usage of imported 
spares is very large, it would be desirable to 
concentrate on certain areas where the 
quanta of imported spares usage is high. It 
is felt that for the present, the following areas 
be studied; 

ruction and Mining Equipment, Steel 
Industry. 

Fertiliser Industry, 

Power generation and transniissjon. 

For the proposals as above to be given a com¬ 
plete shape, at least in relation to Construction 
and Mining Equipment, the envisaged func¬ 
tions could be assigned to the proposed Equip¬ 
ment Planning Committee and the Coordina¬ 
tion Cell of the C.W.&P.C, 


6.9, Matiagement and Control of Equipment 

6.9.1 Need for exchange of Ideas 

With a view to introducing methods of im¬ 
provement in construction methods and tech¬ 
niques and in the matter of proper utilisation 
of equipment on the job under different condi¬ 
tions, it is necessary to have exchange of infor¬ 
mation regarding management and control of 
equipment enforced by different major users of 
equipment in the country. As at present, there 
is great divergence in the standard of utilisa¬ 
tion of equipment by different users. Details 
given in Chapter 2 arc clearly indicative of the 
high efficiency in utilisation of equipment on 
part of some of the projects while in most of 
the other cases, the average utilisation figures 
are very h)w—in some cases even 5% to 7% 
annually. There could certainly he great scope 
for critical examination of the main causes 
contributing towards such underutilisation of 
equipment with some of the users. Specially 
when very high degree of efficiency in utilisa¬ 
tion of equipment has been achieved by some. 
The scope of improvement being certainly 
there, those who have not succeeded in achiev¬ 
ing the required degree of utilisation of equip¬ 
ment, can learn a lot from the others who have 
performed better in this direction. The ad¬ 
ministrative control, the organisational set up, 
the maintenance and repair procedures adopted, 
the facilities created for proper maintenance 
and repair of equipment etc., etc., by those 
few with whom equipment have given good 
performance can be subjects of education for 
the others, 

6.9.2 Disseminating Information 

The Coordinating agency should keep exa¬ 
mining necessary details in this respect with 
all users of equipment in the country; and 
disseminate the information as such to all 
users of equipment in the country. Illustra¬ 
tive examples worked out on basis of economy 
entailed by small investments, in establishment 
costs for proper administrative control, main¬ 
tenance procedures and repair facilities, should 
be worked out, based on actual data obtained 
from particular projects, and the results com¬ 
municated to all concerned. 

In fact, certain procedures should be laid 
down for collection of such data by the project 
authorities or users or equipment, in the 
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course of use of machines on their jobs. Such 
compilation of data should be available to pros¬ 
pective users of similar equipment on new 
schemes, or on other continuing projects. Such 
data can be reflected in ‘Completion Reports’ 
of completed projects, or this can be circulat¬ 
ed in periodical publications to be issued by 
the continuing projects. A Central Coordinat¬ 
ing Agency can liaison in this matter in con¬ 
densing the information from all such publica¬ 
tions and preparing ‘Guide Hand Books’, for 
the bcnelit of the other users of similar equip¬ 
ment ill the country. 

The information to be included in comple¬ 
tion reports of projects orv in periodical publica¬ 
tions, would high light the results of ‘Time 
and Methods Studies' carried out by the indi¬ 
vidual users and would relate elements of cost 
to time and production. Favourable, or un¬ 
favourable results pointed out by the data so 
compiled is of great value to the project autho¬ 
rities, or users of equipment in localising de¬ 
lects/difficulties that might be created by chang¬ 
ing the methods of work, or wherever neces¬ 
sary, the types and makes of machines as well 
as the personnel. 

Operations related to time, productivity or 
methods, study, are listed below as a partial 
guide for all concerned:— 

(I) Detailed breakdown of cycle time for 
cableways, cranes, batching and mixing plants, 
concrete transfer cars, concrete carriers—haul 
trucks or trains, power shovels, draglines, motor¬ 
ised scrapers, tractois/dozers, dump trucks, 
spreading equipment on embankments, com¬ 
paction equipment, round cycles in tunnel and 
shafts etc., etc. 

(2) Production studies are advisable for 
rock drill, power shovel, or dragline loading 
(volumes measured by crosssections or computed 
quantities, number of truck loads etc.), hydrau¬ 
lic sluicing, blasting results etc. 

(3) Efficiency of equipment should be check¬ 
ed to determine if it meets manufacturers’ rated 
capacities, or if it is accomplishing the perfor¬ 
mance fully for which it is provided. This 
would apply somewhat generally, but observa¬ 
tions should be made with respect to pumps, 
crushers, rod mills, sand classifiers, conveyors 
etc. 


(k9.3 Organismg Seminars 

There should be annnual Conferences/ 
Seminars for exchange of views on lecUnical 
iiiattei's relating to construction plant and equip¬ 
ment, so that the beneflts of organised iiielhods 
of managcinent and control of equipment could 
be shared by all with the ultimate objective 
of optimum utilisation of equipment, uiaxi- 
iiium production thereby and least cost in 
work. 

f>.y.4 Analysing Vroblems Faced by Users [or 
Discussion 

Any proccdural/policy problems relative to 
procurement of equipment and spare paits 
which would otherwise relate to DGSJv:!) and 
the CGI&E or the individual purchase orga¬ 
nisations of different States, could also be 
discussed in a joint forum and practical solu¬ 
tions suggested and recommended for imple¬ 
mentation by the Departments concerned or 
the Government. 

6.10 Conclusion 

In conclusion, it may be indicated that it is 
considered most essential to set up a (:entral 
Coordinating Agency and the Equipment Plan¬ 
ning Committee, if the overall objectives as 
defined at paras 6.2 and 6.3 have to be proper¬ 
ly realised and fulfilled effectively. A sepa¬ 
rate whole-time working Coordination Cell 
alone will be in a position to make it possible 
for the envisaged benefits to be properly de¬ 
rived for the common benefit of all useis of 
equipment in the country. The size of the 
envisaged organisation would be equivalent to 
a full-fledged Directorate, if the pattern of 
work in the CW&PC is to furnish any guide 
line in this respect. A half hearted approach in 
this direction will be utterly meaningless and 
ineffective. 

The importance of the Equipment Plann¬ 
ing Committee will be manifest from the bene¬ 
fits on the economic front that could be derived 
through the good counsel and advice wliich 
are rendered to all users of equipment in tech¬ 
nical matters relating to cquipmcjit and in 
facilitating a better and more reasonable frame¬ 
work of Government policies and protediues 
in the matter of procurement of equipment and 
Sparc parts so as to minimise downtime of 
equipment and consequently acliieviiig opti¬ 
mum utilisation thereof. 



100 


6.11 Summary of Observations and Recom¬ 
mendations 

The equipment operatives gain limited 
amount of experience on their jobs in the 
matter of basic planning for equipment, estab¬ 
lishing proper methods of work for optimum 
utilisation of equipment, lesources provision¬ 
ing—specially materials and spare parts for 
equipment, standardisation, indigenous manu¬ 
facture of spare parts, training programmes, 
assessment of maintenance and repair costs of 
equipment etc., etc.. Unless the users iimtu- 
ally share their cxpcnriencc iti these matters, 
it is difficult for them individually, or collec¬ 
tively, to introduce mcthoils of improvement 
in equipment management. In special refe¬ 
rence to resources provisioning, individual 
users have to approach a C'eniral/State Auiho- 
rity for rcvision/amcndmcnt of policies and 
procedures so that delay in piocuremcnt could 
be avoided. 

With the prugressivc development of indi¬ 
genous equipment in ihe country, the indivi¬ 
dual users’ requirements cannot be suitably 
met with iinicss the auihority controlling/ 
licensing the individual manufacturer takes 
an integrated view of the job ic<][uirciiicnts 
of a number of users coUectively-^lhosc who 
may use such equipment commonly. 

The individual users cannot assess their own 
cfTicicncy in management of equipment from 
stand point of economy in operations, unless 
they compare notes on this atcount with oilier 
users and judge for themselves if any cost 
saving devices could ho introduced. 

For these aspects to be tnnciionally covered, 
it is necessary to establish an agency for co¬ 
ordination amongst users of equipment and on 
their behalf (collectively) with these who arc 
directly responsible fur formulation of policies 
and pioccdnrcs for equipment and resources 
provisioning. Such coordination agencies do 
exist in individual sectors, Init the main agency 
to coordinate with these coordinating agen¬ 
cies is nonexistent. 

Investment in equipment is rendeied par¬ 
tially unproductive when the cejuipment uscis 
cannot make gainful use of some of the avail¬ 
able equipment. On the other hand some 
other needy users of such equipment, initiate 


action for procurement of additional equip¬ 
ment to meet their schedules of production. 
Such situations arise in individual States where 
a number of users of such equipraeiit exist or 
in particular sectors having a number of pro¬ 
jects under their control. For the sin plus 
equipment to be reliabilitatcd on work ex¬ 
peditiously, a coordinating agency alone can 
render necessary help. 

For this to be achieved the following re¬ 
commendations are made:— 

1. A standing Committee on Equipment 
Planning be constituted under the aegis of 
the Ministry of Irrigation and Power in lieu 
of the present Standing CJommittcc of Ex¬ 
perts oil Standardisation of Earthmoving 
Machines. The functions to be assigned to 
the C’oniiuittee arc as follows:— 

(i) Examination and assessment of require¬ 
ment of equipment on new projects in 
the Irrigation and Power Sector; 

(ii) Prescribing norms/work standard units 
etc., for work with ciiuipnicnt; 

(iii) Systems analysis for economy in work 
with equipment in projects; 

(iv) Advice regarding ni inpower, their train¬ 
ing, maintenance engineering, inven- 
tory control methods, record keeping 
etc., on unihed pattern basis by all 
Irrigation and Power Projects. 

(v) Advice to all users of equipment (when 
called for), in ditferent sectors, includ¬ 
ing Public Sector, on (i) (ii) and (iii) 
.above. 

(vi) Vetting of demands for additional equip¬ 
ment with due considerations to the 
existing equipment available with the 
i ndcn t i ng d cp ar tine n ts; 

(vii) Trends in development of equipment 
and methods and tcchnicjues of their 
use abroad—updating of information 
for gainful use. 

(viii) Liaison with the DGTD and Industrial 
Development Department regarding:— 

(a) New items of construction plant 
and equipment to be undertaken 
for manufacture; 
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(b) Review of production of indige- 
genous equipment—produc¬ 

tion levels, demands, quality 
of product, performance of equip¬ 
ment—in specific context of re¬ 
ports from users, and the conse¬ 
quent recommendations for im¬ 
provement, planning for indigenous 
manufacture of spare parts etc,, 
and standardization of equipment. 

(ix) Liaison with the DGS&D and CCI&E 
in the matter of:— 

(a) Rate Contracts for indigenously 
produced cornponeiUs and spare 
parts for earthmoving machines, 
diesel engines etc., 

(b) Rate Contracts fot imported items 
of spare parts—the technical aspects 
mainly in relation lu (a) and 
(b) of (ix). 

(c) Flaming policies, procedures and 
lilies for procurement of equip¬ 
ment and spare parts as well as 
import thereof. 

(x) LStandardisaiioii of c(iui])meiit. 

J he Conniiittee will be comprised of mem¬ 
bers (senior officers) nominated by major users 
of equipment namely, the NMDC, the NCDC, 
Irrigation and Power projcits, D(^BR/Kngi- 
ncer-in-Chief's Branch of Army Ileadquaiters, 
tlie Ministry of Transport and any other Cen¬ 
tral/State Government Department. Only 
three Members may be nominated from these 
departments at one time—one each from min¬ 
ing sector. Irrigation and Power Sector and the 
rest. The fourth Member will be (on perma¬ 
nent basis) the scnicrr officer controlling the 
Plant Planning Directorate in CW&PC. 

The Chairman of the Conmiitcec will be an 
Engineer of the rank of a Member in CWScPC/ 
Joint Secretary in the Central Government. 

2. A Co-ordination Cell/Agency be creat¬ 
ed—equivalent of a fulUedged Directorate of 
CW&PC, at the Centre--under the aegis of 
one of the major sectors using the largest fleet 
of equipment. The functions to be assigned 
to the Agency/Cell arc as follows:-- 

(i) Basic planning for ecjuipmeiit—assess¬ 
ment of requirement based on practi¬ 
cal norms of production, selective choice 


of equipment, tdativc to field applica¬ 
tion or work where it will be used, ope¬ 
ration, maintenance and repair of 
equipment, inventory control of spare 
parts etc., etc., 

(ii) Utilisation of surplus equipment by 
timely disposal/rehabilitation/transfer 
to other needy users to save additional 
investment on new equipment, simulta¬ 
neously utilising the bl<x:kccl up capital 
already invested on such equipment. 

(iii) Determination uf availability of spare 
parts for like items of eijuipnicnt with 
various users in the country, to provide 
ready availability of some of the vital 
parts which being available as unused 
at some locations, may serve to commis¬ 
sion some idle equipment elsewhere. 

(iv) Dissemination of information regarding 
interchangeability of parts relative to 
different makes and models of machines, 
as initially compiled by the individual 
users of equipmen t in various set tors. 

(v) Indigenous manufacture of spare parts 
—facilities and capability of cliflcrent 
organisations in this respect and the 
outside sources and private sector re¬ 
lating thereto. 

(vi) Liaison with the Industrial Develop¬ 
ment Department of Ministry of Indus¬ 
trial Dovlopmcnt and the Directorate 
General of Technicai Development in 
matters relating to clearance for im¬ 
port of parts and equipment that aie 
not manufactured in the country. 

(vii) To lay out the framework of formalis¬ 
ed training piogramnics. 

(viii) Updating and revision of nouns re- 
lative to production by dill’ercnt ilems 
of equipment under difforerit situations 
and their utilisation. 

(ix) Collection of data on repair costs of 
equipment. 

(x) Standardisation of equipment through 
collection of performance data. 

(xi) Methods of improvement in manage¬ 
ment and control of equipment. 

(xii) Evolving a unined pattern for record 
keeping in relation to peifoimance of 
equipment and cost accounting. 
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3. For convenience of inter-deparlmental 
and intra-dcpartmental coordination in mat¬ 
ters relating to equipment and specially that 
relating to exchange of information on avail¬ 
ability of spare parts tor different items of 
equipment, a codified list should be deve¬ 
loped for classifying like items of equipment 
for preparation of inventories of spare parts— 
at least for high value items. 

4. To provide a proper forum for exchange 
of views on important matters relating to 
equipment, selection, operation, maintenance 
and utilisation, annual Kquipincnt Seminars 
should be organised. 


To keep abreast with the trends in deve¬ 
lopment of equipment abroad, methods of 
training, improvements in methods and tech¬ 
niques of maintenance and repairs, inven¬ 
tory control of spare parts and to establish 
an effective communicacion with the suppliers/ 
dealers of equipment for problems faced by 
the users in the matter of after-sales-service, 
disposal/rchabilitation of surplus spare parts 
etc., the Coordination Cell and the Kquip- 
ment Planning Committee, may associate a 
bonafide representative of major associa¬ 
tion representing such organisations. Simi¬ 
lar assistance may be listed from amongst the 
leading manufacturers of equipment. 



CHAPTER 7, 


TRAINING OF OPERATORS AND MECHANICS-REVIEW OF ADEQUACY 

OF PRESENT ARRANGEMENTS ETC. 


7.1 Introduction 

With the increasing complexity in handh 
ing construction jobs, the need for continu¬ 
ing education, at all levels in the constiuciion 
industry, is getting more evident. The equip¬ 
ment manager is being progressively called 
upon to work with sophisticated, new and 
improved equipment costing hundreds of 
thousands of Rupees—equipment too costly 
to be entrusted to the inexperienced. It is 
his effort to so organise the operations with 
equipment that optimum utilisation, maxi¬ 
mum production and least down-time of equip¬ 
ment can be achieved for most economic re¬ 
sults iii the end cost of production. For 
this to happen, the basic requirement is a well- 
trained equipment organisation which shall 
adopt a comprehensive system to performing the 
service maintenance and repair of machines with 
the help of suitably trained persons and proper 
facilities. 

The economy of equipment operation will 
depend to a large extent on the efficiency of 
the equipment organisation as a whole. 

7.2 Operators and Mechanics Training 

The key members of the equipment organi¬ 
sation are the operators who run the machine 
and the mechanics who provide the support¬ 
ing line to back utj operations. The two 
have necessarily to work as a team. 

During the early days of niechani7alion, new 
operators could usually be developed under an 
apprenticeship programme. Under the pre¬ 
sent conditions with a larger ratio of machines 
to manpower and other industries competing 
for skilled operators, it has become necessary 
to initiate formalised operator training on an 
accelerated scale. 

The training programme has furthermore 
to keep pace with the technological develop¬ 


ments in the held of construction equipment. 
To accomplish this, specially the repair and 
service crew have necessarily to have an in¬ 
sight into the construction features and pro¬ 
cesses of dismantling ahd reassembling of 
components, assemblies and sub-assemblies 
used on machines. 

One of the easier ways which is generally 
adopted for training of such perstinnel (on 
the job) is in-servicc-rraining. Such in-service- 
training and xlucation no doubt, stands in 
good stead to those who possess basically the 
fundamental skills ncccsjary to the trades of 
operation, maintenance and repair. How 
ever, with the accelerated pace of increase 
in population of equipment and simultaneous 
developmental activity arising from under¬ 
taking of new schemes employing large size 
fleets of equipment, it becomes necessary to 
provide contingents of trained personnel for 
operation and repair of equipment. Such 
personnel who have no past experience of 
these trades, can be trained through forma¬ 
lised training programmes only. 

7.2.1 Benefits of Training 

The motivation for formalised training to 
different categories of staff results from lather 
disturbing position of low utilisation of equip¬ 
ment on different jobs in various sectors in the 
country. As already indicated eailier, the 
average utilisation of equipment in the country 
is 40% to 50%. rhe value of major items 
of construction plant and equipment in use 
in the country being estimated at Rs. 3500 
million, equipment worth Rs. 1750 million is 
unproductive. Such equipment being, at 
an average* capable of producing goods and 
materials worth 30% of its cost every year 
(it can some times be 40% of the cost every 
year in exceptional cases), the value of pro¬ 
duction lost each year will be of the order 
of Rs. 520 million approximately. Perhaps, 
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by a judicious planning of equipment use on 
the job, quicker repair and timely detection 
of defects by careful operation which ate pos¬ 
sible through planned training, one could bring 
around 15 to 20% of the unutilised equip- 
nient to active production* I'his would mean 
an additional production of Rs. -10 million to 
Rs* 52 million every year. 

Briefly speaking, what is to be aimed at 
is 'Work improvemciu’* Certain formal 
methods, if introduced in the direction of 
training and education will better cjrsure a 
reasonable productivity for the wages and 
other costs incurred on jobs where intensive 
mechanisation is itivolvcd. 

It has happened nio.;t of ten that engineers 
and superintendents dismiss the whole concept 
of methods improvement in the belief that 
they arc accomplishing the same results with¬ 
out the bother of any organised or formal 
techniques. By so doing, two important con¬ 
cepts are missed; the first is that, in follow¬ 
ing a formal procedural system, there is less 
opportunity to ignore or overlook important 
points; secondly, in bringing operation away 
from the routine of the job or hustle and 
bustle of the job, it is possible to be far more 
analytical and thoiigiuful. 

It is, therefore* necessary to formulate the 
training programmes with certain objectives in 
view. 

7.2.2 Objectwes of Training Operators and 
Mechanics 

7.2.2.] Operators' Iraming 

To understand clearly, 

1. Performance and capabilities of the 
equipment (importanec of avoiding 
overloading, overspeeding and other 
abuses). 

2. Functional value of equipment as a 
unit and as a part of combination of 
machines on particular job appHtations. 

3. A thorough study of prescribed recom¬ 
mendations of the inanufacturcr in rela¬ 
tion to particular items of ecjuipinent. 

4. Lubrication requircnicncs, 

5. Preventive maintenance procedures. 

0. Oj>erating techniques. 


7, Local job conditions and problems 
allctting use of given items of equip¬ 
ment. 

8, Safety of operations for self and others 
within the work evnironraents. 

9, Care during periods of inactivity. 

10. Close coordination with Mechanics. 

Mechanics' training 

1. To develop a knowledge of functional 
aspects of the machine as a whole, the 
components, assemblies and parts there¬ 
of, and the systems- -hydraulic system, 
cooling system, lubricating system, 
brake system etc., integral parts of the 
machine. 

2. To understand the construction of indi¬ 
vidual components, assemblies and 

parts. 

3. To develop knowdedge of repair, servic¬ 
ing and maintenance techniques, 

4. To understand in relation to given 
items of equipment the preventive 
maintenance work, including ''Trouble 
shooting" and adjustments. 

5. To understand the inspection tech¬ 

niques for ])retise assessment of func¬ 
tional condition of components and 

parts and to create records of ob¬ 
servations, regarding extent of w^ear 
and tear, types of defects, causes of 
defects etc, 

6. A thorough study of prescribed recom¬ 
mendations of the manufacturer in 
relation to particular items of equip¬ 
ment regarding process of disassembling 
and rcsassembling parts, components 
and assemblies, as well as the machine 
as a whole. In brief, the shop service 
instructions in the matter of repair of 
various componenrs and assemblies and 
the machine, 

7. Lubrication icquircmcnt 

8. Close coordination with operators. 

9. To develop a competence in the matter 

of reference to shop Service Manuals, 
Sparc Parts Catalogues and Service 

. Bulletins, 
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10. To accjuire coinpcuiuc in .standards ol 
Jim its, Jits and tolerances in proex'ss of 
iitrncnt and assjinhly of pails. 

11. Use of special tools, jigs and fixtures 
and other facilities iiicidcnlal to re* 
pair work. 

12. Safely in liandlino, servicing and re¬ 
pair work. 

Many of (he ('hjectives listed above, will 
seem so simple ultitnaK^b' that a sophisticated 
person will often pass them by, some may 
even consider the preposition of training 
some <ategories of persons for accomplish¬ 
ment of some of these ol)jects even an insult to 
a reasonable man’s inielligcncc. However, 
if work improvement methods have any mean¬ 
ingful sign ifica net in con text of the improve¬ 
ment in management of equipment, such basic 
details seem netessar\ lo he ekfined. 

7.3 Existing Training ruigramme 

7.3.1 Formalised lyaintug at the Trailing 
Centres 

Keeping these oojeeaives in view, ihe first 
Construetion IMant R: Mathineiy (Committee 
had recommended a (til.ini form of foitnalised 
training of operators and meehanics to be 
intiodneed under (he aegis of the Ministry of 
Irrigation and Power/(leutral Water R: Power 
Commission. Accordingly, four lednijeal 
Training (Aiides were established, one each 
at Nagarjiinasagar Dam Project in Andhra 
Piadesh, Kola in Rajasthan, Kakrapar in 
Gujaiat and Naug.il in riinjal). This pro¬ 
gramme of training was initiated in the yt^ar 

vmr}('n 

Vhc d'ethnital d raining (aaure at Kakia- 
par was dosed in (he year 1970 and as at pic- 
sent, only three f echnical Training (a litres 
are in operation. 

A large number of users of equipment have 
availed themselves of (lie training facilities 
provided in these Technital 1 raining Centres 
of the CW)x*PC. Siinultaneonsly with the 
growing need of operators and mechanics, 
tor work with madiines on new schemes in 
dilfcrciit sectors, the users of etiuipmcnt have 
organised sniral)le training facilitie.s under 
their own establishments. In some of the 
organisations, such facilities ar*: being created 
19-~2 CW&PC/ND/75 


to meet the mandatory retiuirements of the 
statute relative to particular industries. 

Yet, the only organisial formal tiainnig im¬ 
parted at present, is that in (lie 'rechnical 
fraining C’cntrcs organised by the (^WJk’PC. 
Details in this respc< t are as follows:— 

dlie training coiiise, as t:onduclcd by these 
Training Centres, covers broadly the opera¬ 
tion, main ten a me and repairs of major items 
of carthmoving madiines—Power shovels, and 
cranes, dumpers, motorised scrappers, towed 
scrappers, motor graders, crawler tractors etc. 
etc. 

The trainc'os adniittcxl to these training 
courses generally have basic academic qua!di¬ 
cations of Matriculation or Higher Secondary 
Kxaniillation. In some eases. Inter Science 
students and Sdeiuc (iraduates and Mechani¬ 
cal Engineering/Klec trical Engineering Dip> 
loina holders also come np for this training. 
Cicncrally, however, candidates ha\ing higher 
academic cjualilications are few, since cpiitc' 
often, the resultant skill, prolicicruy and 
knowledge attained by tliem at the caul of 
this training does not secure tliem suitable 
jobs. I'heir market rating is also low from 
standpoint of wages they can earn or places/ 
positions they can attain. Hence, theie 
is very little incentive for the trainees who 
may seek admission to tlic tr,lining coinscs 
being run through the ledinical Ihaining 
(’enircs of the CkW.&!p.(k 

The niimlier of persons, who cjualificd them¬ 
selves as opcrators/mcchanics as a result of 
their training in the Tcxlinical Training Cen¬ 
tres of tlie CWSdT" uplo the end of best yenr— 
1971, is 2013. 

Information has also been ccrninled bv the 
Ckmimittee regarding numlier of trainees which 
sucecssfully jiasscd each year through the exist¬ 
ing tliiee I'eclinical Training Centres at pre 
sent run under the CWi^PCk This is given 
at Appendix 7.1. 

It may be seen from this Appendix that 
the number of trainees pa>sing tbvongh the 
d'ecHnieal 1 raining Centres lias v.iried from 
2i} to 70 per year. 'This, however, does not 
correspond lo tfic rate of growth of 
eejuiptnent otherwise reflected in Appendix 
1.11. F.vidently, either some surplus trained 



106 


operators and mechanics were available in 
the open market to meet the additional require¬ 
ments for the equipment added year after year; 
3r the purchasers of equipment anticipating 
additional purchase of equipment, had taken 
earlier steps to train the required number of 
persons at their own project sites. Yet 
another possibility is that some old employees 
in the “Helpers" class would have been put 
on the machines and trained as operators. The 
third possibility (preceding) cannot be dis¬ 
counted when the hgiires of low utilisation of 
equipment of that period of origin gets subs¬ 
tantiated by the information received from 
the users of equipment. 

Apparently, therefore, the equipment own¬ 
ing authorities do resort to training of opera¬ 
tors and mechanics at the projects. This 
of course, is the process of “learning while on 
the job". 

How satisfactory is this process of training 
and what is the degree of skill acquired by 
the persons so trained, is not evaluated proper¬ 
ly. Such trained hands are placed in junior most 
positions and take their turn to be better plac¬ 
ed in due course of time in their service career 
on a given project. This no doubt, provides a 
convenient and easy means for fulfilling the 
requirements of operating and servicing person¬ 
nel; but in this process, what expenditure is 
incurred by way of losing the valuable produc¬ 
tion time of machines, and through greater 
down-time due to unsatisfactory repairs done by 
the mechanics under training, has never been 
evaluated. This cannot in any case, l)c termed 
as ‘satisfactory arrangement' as the cumulative 
cost of such training would be disproportionately 
higher than the cost otheravnsc involved under a 
formal training programme. 

In the Mining Sector, including N.M.D.C. 
.N.G.D.C., Neyveli Lignite Corporation and 
Hindustan Steel, the training at project sites 
is supplemented by class-room lectures. How¬ 
ever, these lectures do not cover the basic fun¬ 
damentals of the subject in so comprehensive 
a manner as is done in the Technical Training 
Centres of the C.W.ScP.C. The main advan¬ 
tage of the training programmes as followed 
in the Mining Sector, according to the autho¬ 
rities concerned, is that the persons so trained 


arc better acquainted wdth the actual work 
to be done by them and after training, they 
prove to be more useful. The training so given 
being on the particular machines which are 
in use (and these being more recent models 
of equipment in different categories), is consi¬ 
dered more appropriate from standpoint of 
the equipment owners' retpiirenicnts. At the 
C.W.KcP.C. Technit al Training Ccni i cs, 
trained persons receive such training on much 
older and obsolete models of equipment. 

Here again, no evaluation has been made 
about the cost of sucli training in terms of 
loss in production, down-time of equipment 
etc,, etc. 

7.3.2 Traming Education given by Manufactu¬ 
rers a?id Dealers of E.quipment 

Besides the formalised training imparted by 
the Technical Training Centres of the 
CW8cPG and the users’ organisations for such 
education to be given at project sites, the 
manufacturers and dealers of equipment also 
have suitable facilities for imparting such 
training to the personnel of the purcha¬ 
ser organisations besides those for their own 
service staff. Most often, t)?c operators' 
training is imparted at the site of the work 
where the machines are in use. riic operators 
are made familiar with the proper techniques 
of operation of individual machines sold by 
the manufacturers/dealers. The maintenance 
programme for those machines is also clearly 
defined and the users of equipment are made 
fully conversant about their details. These 
are, however, short-term courses; and these 
can be useful to only such class of persons as 
have previous knowledge and experience of 
operating or maintaining similar machines of 
other makes and models. 

Formalised training is also imparted at the 
manufacturers'/dealers’ oAvn premises in train¬ 
ing schools. Most often, the training courses 
cover the mechanics' trade in relation to the 
particulai makes and models of machines 
manufactured/marketted by them. With 
one of the dealers of imported equipment 
in the country, such training courses for mecha¬ 
nics extend over periods upto two years. Most 
of the time the personnel of the service orga- 
’Uisation of the dealei him seif arc trained 
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through these training schools. Such trained 
service hands of the dealer do conduct courses 
at sites of work where identical machines are 
in use and in turn train the users' staff. The 
intensity of such programme of training by 
the trained stall of the dealers has, however, 
comparatively reduced in the recent past due 
to reduced quantum of imports of equipment 
from abroad in the country. 

The dealers of equipment also accept per¬ 
sons nominated by the users of equipment for 
training in dealers’ training school. If such 
training is of long durations, the sponsoring 
authority has to bear the expense of training 
to some extent. For .short-term courses which 
is generally in the nature of rcfre.sher courses, 
no fees are charged. 

The main manufacturer of eaithmoving 
machines in the country, namely, M/s. Bharat 
Earth. Movers Ltd. have organised a training 
institute in Kolar Gold Field area conti¬ 
guous to the equipment manufacturing plant 
of the company. .Die training programme, 
however, has not so far received the required 
amount of impetus in training nominees of the 
users of their equipment, though plans are 
afoot to augment the programme suitably. 

A note indicating details of training im¬ 
parted by M/s. BEML in relation to equip¬ 
ment manufactured and sold by them is at 
Appendix 7.2. 

7.4 Need for Improvisation of the Training 
Methods, Techniques and Facilities 

With the rapidly increasing industrial deve¬ 
lopment activity specially in the mining and 
construction industries, the pace of mechani¬ 
sation has also to be considerably accelerated. 
The growth of equipment in the country hav¬ 
ing been however, partially handicapped 
during the transition period when curbs have 
been laid on imports and the indigenous 
manufacture has not caught pace with the 
requirement to the required extent, develop¬ 
ment in this direction has been partially re¬ 
tarded. All the same, if production pio- 
gramme and development activities have to 
keep pace with the envisaged rate of economic 
growth in the country, it should be reasojiably 
expected that provision of equipment would 
soon keej) pace with the requirement. Ac¬ 


cordingly, there will be a fairly groat demand 
on the training organisations for providing 
trained personnel for operation, maintenance 
and repair of additional new equipmcjU. 

The lechnical Training Centres under 
the CW&PG arc unfortunately, equipped with 
machines and facilities which were introduc¬ 
ed and established in the 50’s or early 60’s, 
while the present day equipment is far diffe¬ 
rent in construction designs and features. 
Hence, to meet the basic requirement of a 
formalised training programme in a satisfac¬ 
tory manner, it is only essentiaJ that the 
equipineiit of more recent origin should be 
provided for training of operators, and simi¬ 
larly, the facilities for training of mechanics 
should be so improved that a trainee-mechanic 
gets fully conversant with the components, 
assemblies and sub-assemblies generally used 
on such equipment of recent origin. 

Furthermore, the present scheme ui train¬ 
ing, as adopted by the Technical I’raiuing 
Centres of the CW&PG, provides for an in¬ 
tegrated course of one year's duration for 
operators/mcclianics. Such training is given 
in relation to above six categories of machines 
namely, excavators, dumpers, cra^vler tractors, 
scrappers towed and motorised, graders and 
cranes. The operators undergo operational train¬ 
ing amounting to a total of 12a machine-opera¬ 
tion-hours, while the machanics' trade is covered 
through periodical repairs to equipment used 
for traiiiiiig in operation besides repair and 
overhaul of a very few assemblies/components of 
iiiachines. llLrough this process, it is difficult to 
expect of the trainees to achieve the required 
degree of skill in mastering operation of indi¬ 
vidual categories of machines or to attain the 
required skill in repair to equipment, assemblies 
and components etc. 

The equipment owners are at present more 
keen to have specialised operators—indivi¬ 
dually for different categories of machines-, 
mainly due to the fact that large-sized machi¬ 
nes in each category, which are very costly, 
arc being put to use in construction industry 
and mining industry. Hence, it becomes 
necessary to lay greater emphasis on specialised 
training ol' operators on individual categories 
of machines according to the needs of the 
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(^[uipmcui owner, rather than produeing uni¬ 
versal operatojs. It would be possible to 
produte specialistxl operators in coin para- 
lively shorutcrin courses ol M to Hi weeks, 
riic o|.) 0 i a tor-trainees can also learn properly 
the in a i men ante work of' the machines they 
will operate, 

riie inediallies’ conrscs would, bow'ever, be 

ol longer din at ion.-eKi<Muling- (Voni 40 to GO 

weeks, depending upon the particular asscin- 
hlies/coniponeius on w’hkh the trainee would 
choosc/get iioininatcd to work. 

7*5 Formulation ot Training Progranunc tor 

Future* 

7 . 5.1 Undcriying Con.sidcralions 

the underlying considerations which would 
generalh guide formulation ot proposals lor 
any training piogi amine are as lolluws:— 

1. A means ol delermiiiing tlie luunher 
ot lucu to he trained. 

2. A means ot dcteimining how, when 
and where training is to ge gi\'en. 

a. *Selcetiiig qualilicd men loi training. 

4. DeUrniiniiig standards of pci toimance 
and nieasuiing performances of trainees 
against standard of pertormanec. 

iS’o doubt* another important considera¬ 
tion wliich hhonld also arise in this context 
is: “Job progicssion schedule, showing j>er- 
sonnel rc([uirement and clas.silication thereof 
willi wages and relating these to a Uaining 
sehediilc.” However, since this is a matter which 
would couceni iudividually the industries or 
ct I u ip 111 cut users who otherwise admit the 
need fur formalised training prugrainnics, this 
has not lieen gone into in detail. Basically, 
the classification of personnel and their wages 
etc., are so Avidely dilierent from one user of 
c(|uipnicnl to another in different sectors that 
it is dihicult to come to an integrated think¬ 
ing for uniidniiity piu'poses in this respect. 

In what follows, the Coaiinittce have covered 
the other foiii’ considerations as listed above. 

7.5 Number oj Tmi>ices to he Trained. 

It may be seen from the details given in 
para 1.7.2. in (’haptci 1. that during the 
period 19{)0 to 19GU, about 1100 Nos. of 


machines, at an average, were added annually 
to llic fleets of e<piipniciu in use in the coun¬ 
try in various sectojs. I'liis figure may also 
serve to lepresent the pattern of future addi¬ 
tions of eipiipment in various fields, as this 
is also commensurate with ilie progranune of 
indigenous niamifacture or major items of 
equipment in the country. Camsidering that 
about 2/5ids vprantity of those additions would 
tdini replaten lent of the existing items of 
equipment for the remaining 550 Nos. appro- 
ximalely, newly trained operatois and mecha¬ 
nics would lie rerjuirctl liy the useis of etjuip- 
mciit. 45iking two shifts operation of ma¬ 
chines, the number of operators required 
would be 700, while the number of mechanics 
tequired woukl he 550. If it is assumed that 
about 50% of this icquiremem may be met 
with by Ollier sources, and tlirotigh users own 
resources on the job, \sv would be left with 
the retjuiremeiH of 5.50 o[K'rators and 175 
metlianics amiually for tiainiug through 
1 raining (kiitrcs. If three lecbiiical i’raining 
Centres producing s|)ecialised operators, are 
managed pro[?crly, they may produce 120 Nos. 
operators and GO trained nicthaiiics per Cen- 
Lre.cach year. This will fLUthcr be reduced 
to producing 50 trained operators per session 
of 5 mouths per Centre, while in respect of 
mecliauics' trade where one year's course may 
be involved for training mechanics, GO trainees 
pci Clcutie toidd l)e convenieiitly managed for 
training. 

7.5*5 b'acilitics 

Another factor to he considered in con¬ 
text of the training of the trainees is the equip¬ 
ment and facilities avaUaiile for training, 
and the instrucUng skill. Lack of instruct¬ 
ing skill or ])roper matcri.il and facilities or 
both, in imparling good insti uctions, may 
be most detrimental to the cause of the 
training and more so to the cause of efticient 
operation oi equipment. In such a case, it 
might be better to go without a training pro- 
graiinne. A poor jjiesentatlon is worse than 
nothing at all and it only serves to antagonise 
the learner to the point whcK' he loses all inte¬ 
rest and therel>y producing a negative result* 
It is, thcjcfore, necessiuy to luive a constant 
review not only of the programme, but of 
the instruction and facilities as well. 
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7.5.4. Equipment 

I he lechnical Tiainiiig Centres ot the 
CVV&PC arc picsciitly equipped with very old 
and obsolete niodcis oi: cqaiptiiciit in diHeient 
categories, which w'cic initially ariangcd for 
by the US AID authorities under the Grant in- 
Aid Progianniie for running a pilot scheme 
for such training. Even though in sonic of the 
rraining Centres further additions were made 
in leplaccnient of the old equipment, the new*' 
ly added machines were also in no way re- 
pjcseiUative ot the latest models ot equipment 
in the market and in use in various helds of 
application in dillcrent sectors. 

I he operational cost of the machines by ojx^- 
rators is comparatively an insigniheant part 
of the whole training piogvaimue, on such 
construetjon ccpiipment and machinery. To 
train people on old, obsolete models of ecjuip- 
ineiu, dt)cs nut (it properly into this think¬ 
ing, and accordingly, it may be dillicult to 
cKpect that the trainees tinned out by the 
Technical I raiiiing Centres can lit in properly 
on operation of new sophisticated equipment 
on various works involving intensive use of 
such machines. 

Similar would be the position regarding 
training of Mechanics lot maintenance, re¬ 
pair and overhaul of new machines of com¬ 
plex design. Ihc tecluiological advancements 
in the design of construction equipment neces¬ 
sitates continuing education in this held not 
only as a requirement io) tomorrow, but to 
fullil the need ot the day and the liour. ETn- 
doubtedly, the efficiency of ct[aipment utilisa¬ 
tion and in ehect, the clfwiency of the entire 
equipment operation, ca;i be increased through 
in-service training and education. The 
trainees turned out by the Training C.entres 
liave, therefore, to keep learning continually 
the individual machine’s designs and opeia- 
tiuiuil controls, before they can be successful 
in operating and niaintaining the machines in 
a proper manner and give the desired level 
of pcrlorniancc in the use ot these machines. 
Basically, however, the trainees have to fanih 
liarise themselves with the design and cons¬ 
truction features of lliese machines only in 
the Training Centres. 

It is, therefore, very necessary that the faci¬ 
lities for training in the Technical Training 


Centres be so leinodellcd that these piovide 
equipment in dilfercju categories ot a more re¬ 
cent origin for operators’ training. Similarly 
in relation to training of mechanics, a vari¬ 
ety of latest models of eompoiicnts and as¬ 
semblies, like diesel engines, transmission, 
torque-converters, final drives, traek-group 
components of crawler tractoi)s, hydraulic 
system, brake system clt., etc., are also pro¬ 
vided. 

7.5.5 Nature of Training 

According to the present system of train¬ 
ing, the Teciinical Trainhig Centres produce 
‘Universal operators’ who are conversant with 
the operation of crawler tractors, motor 
graders, motorised scrappeis, dnmpcis, shovels 
and cranes etc. Perhaps, the needs of the 
individual projects/equipmeut owners would 
be more in teims of specialised operators, 
trained to operate particular types of equip¬ 
ment only. lo appropriately meet such en¬ 
visaged requirement of specialised opcjators, 
the Training Ckiitics would have lo be so 
equipped Lliat compar uiveiy larger number 
of machines of particular categories are pro¬ 
vided at each (Jentre so that a number of 
aainees can be trained in operation of that 
category of machines simultaneouslv iu a short 
duration. Further tnorc, the Training On- 
ties can have diffcicnt categories ot ecjuipmcnt 
e.g. at one Centre shovels, dumpers and gra¬ 
ders, and at aiiothei crawler tractors, scrappers 
motorised and towed and a grader. 

The duration of training specialised opera¬ 
tors will be twelve weeks per category ot 
machine. In rase it is intended to train the 
same operator on nioie than one category of 
machines, tlic total time required would be 
commensurate with number of categories 
of machines on which he is to be trained. 
This will be the choice of the trainees’ spon¬ 
soring authority. 

For mechanics’ training, consistent with the 
objectives delincd in p.-na 7.2.2 the main consi¬ 
deration would be lo makc^ the tiainee fully 
conversant with the process, proccdiire and 
technique of repair work on dilTcieiit assem¬ 
blies, sub assemblies and coinponcnts of the 
machines. Tiic items of diesel engiiies, tJ'aiis- 
mission, brake system, hydraulic system etc. 
etc., being common to most of the eciuipment, 
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the trained mechanics produced through such 
formalised training programmes would be 
able to handle the repair work of particular 
machines in any set up with a little of the 
supplemntary training on the job, which 
in any case, has to be provided to com¬ 
plete such training. The duration, ox the train¬ 
ing may be for a period of 12 months. 

Remodelling of facilities in the Training 
Centres in this fashion, of course, w^ould neces¬ 
sitate a fair amouJit of additional investment 
for equipment and facilities etc. 

7.5.0 Selection of Trainetes for Operators' Train¬ 
ing and Mechanics' Training 

The impoitaiicc of establishing a xlelinite, 
rigid selection procedure for men entering 
training, cannot be over emphasised. Every 
person, recruited for sudi training, is a poten¬ 
tial operation and juaintenance foreman. Bear¬ 
ing in mind this perspective and the fact that a 
sizeable monetary invesiment is made in turn¬ 
ing out each qiialilied trainee, the rigid selec¬ 
tion programme is of goocl conimonsensc in¬ 
surance. Further more, good selection meatis 
lower turnover costs, lower costs of training, 
better employee morale, mojo output. 

It is necessary that I. V.L qualihed poisons, 
or Diploma Holders in Mechanical Engineer¬ 
ing, may be admitted to the envisaged train¬ 
ing programmc.s. fhe cost of investment in 
such training will be duly repaid if the 
trainees can fully absorb the training; and 
this they can do only if they are basically fami¬ 
liar with the fundamentals of science, work¬ 
shop practices, etc. This can be expected of 
the persons coining from Industrial Training 
Institutes and other Polytechnic Institutes who 
award Diploma in Mechanical Engineering, 

The country has over -150 Industrial Train¬ 
ing Institutes all over the States. It would not 
be difficult to attract at least one trainee from 
every I.T.I. on voluntary basis for such train¬ 
ing and such candidates can be sponsored by 
the individual users of ecpiipment. 

If the users of equipment have certain per¬ 
sons wi'th suitable experience in handling 
items o’i ocjuipnicnt on the job, they could 
also be sponsored for such training. The 
training in the T.'F.C.s. would be well absorb¬ 


ed by them and they will turn out to be pro¬ 
perly skilled in the trade in which they are 
trained. 

7.5.7 Location of Training Centres 

The 3 Training Centres being run 
by the CW&rPC at present, are located at 
Nangal in Punjab, Rotah in Rajasthan and 
Nagarjunasagai Dam site in Andhra Pra¬ 
desh. Looking to the concentration of equips 
merit in different areas of works in the States 
and in the country, it may be better to relocate 
atleast two Training Centres* one at Nangal 
and the other at Nagarjuiiasagar Dam, by 
shifting these two to Raipur in Madhya Pra¬ 
desh and a suitable place in Mysore State. In 
so far as the Madhya Pradesh State is con- 
terned, the Iron Ore Mines, the Coal Mines* 
and the Irrigation ancl Power Projects in West 
Bengal, Orissa, Bihar, U.P. and M.P, and 
a part of Maharashtra contiguous to Madhya 
Pradesh State, more than amply justify the 
location of the training Centre in Madhya 
Pradesh State. 

For the Training Centre in Mysort State, 
the requirements of Andhra Pradesh, Tamil 
Nadu, Kerala, Mysore and part of Mahaiash- 
tra States could be catered to. 

The Training Centre at Kotah in Rajas¬ 
than would cater to the requirements of trai¬ 
nees of Punjab, Himachal Pradesh, Rajas¬ 
than, J8cK and Gujarat. 

Even though certain benefits of tiaining are 
evident if the training centre is located at 
a project-site, the general psychology of trai¬ 
nees, who would undertake such training, 
being a consideration of equal impoUance, it 
may be better to have the Training Centre 
located near a Rail Head and in dose pioxi- 
niity to some of the I.T.Is, 

7.6. Management 

7.6,1 Trainings a Joint VentuYc 

Even though the Technical Training 
Centres were initially established under 
the administrative control of the Ministry of 
Irrigation and Power and under the aegis 
of CW&rPC, looking to the need of the hour. 
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such training is necessary for persons employed 
on working similar machines in the following 
major sectors:— 

Value of equipment 
(Rupees Grores) 


I. & P. Sector 

N.P.C.G. 

! \ 140 

Ministry of Transport , 

Border Roads 

. J 

20 

N.M.D.G. 

15 

N.G.D.G. 

30 

H.S.L. 

20 

Neyveli Lignite Corporation . 

23 


The value of equipment operating with these 
sectors as per statistics compiled by the Com¬ 
mittee are shown above, against each/ The 
Irrigation and Power Sector is seen to own 
50% of the total value of such equipment in 
the country (major items of earthmoving mach¬ 
ines). The Irrigation and Power Sector may 
still continue to own the responsibility of run¬ 
ning and maintenance of the Training Cen¬ 
tres. However, to enable the users of equip¬ 
ment in other sectors, to safeguard their inter¬ 
ests in the direction of training of their person¬ 
nel through these Training Centres, the train¬ 
ing programmes may be given the shape of a 
joint venture, by collective participation of all 
the major users of equipment in the programme. 
They may share the cost of capital investment 
in the training Centres on pro-rata basis—com¬ 
mensurate with the value of equipment owned 
by each sector, and they may assure that a cer¬ 
tain number of trainees will be sponsored for 
training annually through each Centre—both 
in the trade of operators and mechanics. 

Such a detailing in this direction would en- 
.sure continuous running of the Training Cen¬ 
tres to the mutual benetit of major owners of 
equipment in the country. 

7.6.2 Governing Body to coyitwl the operation 
of Training Programmes 

A Governing Body could be constituted for 
running the Training Centres with a repre¬ 
sentative each from the above-mentioned or¬ 
ganisations. Besides the representatives from 
these organisations, a representative each from 
the Ministry of Employment and Labour and 
the Planning Commission may be on the Gov¬ 
erning Body. 


The Governing Body would have a Techni¬ 
cal Sub-Committee who would delienate the 
curricula and syllabi and the programme of 
training for each class of trainee. Any addi¬ 
tional courses to be added to accommodate the 
requirements of organisations like the Minis¬ 
try of Transport (Roads Wing) could also be 
conveniently decided upon and included in the 
Training Programme, 

7.6.3 O rganisa tion 

For any training programme to be successful 
to the desired extent, it is most essential that 
the best trainers arc put on the job. They 
should be from the class of highly skilled tech¬ 
nicians w^ho do not only have the experience 
of ‘do it yourself’ technique, but can also ex¬ 
press themselves meaningfully and clearly while 
imparting training to the trainees. Such people 
would, no doubt, be available; but they can 
lie attracted only if the job offered to them is 
fairly remunerative, commensurate with their 
skill and experience. 

Most often, however, on f oiisidcrations of eco¬ 
nomy, such jobs are not made properly re¬ 
munerative and occasionally such persons are 
recruited as trainers as would not possess the 
required degree of experience even though they 
may have qualified as the l)est students in their 
institutes. Employment of such students of dis¬ 
tinction as trainers in the technical training 
institutes, without much practical experience 
(specially when they are employed immediately 
after qualifying through the tiaining institutes 
as top-grade operators eum-rnechaiiics) cannot 
do good to the trainees in imparting proper ins¬ 
tructions on the job. Unfortunately, this has 
been happening in some of the Technical 
Training Centres. 

In fact, the overall management of the train¬ 
ing programme has also to be assigned to such 
persons of outstanding ability in the field of 
management of operation, maintenance and 
repair of equipment. 

It is considered necessary that the training 
centres should be manned by persons of the 
rank of Joint Directors and senior technicians. 
They should be assisted further by skilled 
mechanics who may be masters in particular 
trades diesel engine repairs, transmission assem¬ 
bly repairs and repairs to various mechanical/ 
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hydraulic/electrical systems on marhincs. Some 
of the trainers may be versatile hands who can 
handle with a degree of high skill repairs to 
a number of assemblies/components. 

Such arrangonieiu alone would make it possi¬ 
ble for cflectivc implemn'ctation of the training 
programmes to be enforced. 

The Training Institutes may further be affili¬ 
ated to a Central Directorate of Manpower 
Training. That Directorate may be responsible 
to the (ioverning Body to be set up for overall 
control of the Training Centres. 

7.7 Financing 

7.7.1 Cost of Training 

To meet the requirements of training of 
operators, mechanics on the lines defined above, 
the equipment and facilities to be provided 
have been broadly outlined in Appendix 7.3. 
The capital investment to be made would 
amount to Rs. 20 to Rs. 25 lakhs approximately 
per Training Centre. The estimate as such is 
based on the assumption that old but seviceable 
equipment (about to be ^liscarded at the end 
of their economic life) will bo acquired. 

The cost of Training of operators and mech¬ 
anics would be Rs. 5000 to Rs. 7000 per trainee, 
as per details worked out in Appendix 7.4. 

7.7.2 Slinring the costs of training 

Though in prinicplc the Governing Bodv 
alone can fix up the share of costs to be appor¬ 
tioned to each major organisation who would 
be participating in the rraining progranmie, 
a rough indication in this respect, has been 
reckoned with by the Committee, and is as 


follows:— 


Sector 

Sliare 

Irrigation & Power Sector^ Ministry 
of Transport and Border Roads . 

50% 

N.M.D.C. 

N.C.D.C. 

H.S.L. 

Neyveli Lignite Corpn. 

1 50% 


Tlie programme of development in the fields 
of mining under N.M.D.C., IT.S.L., N.C.D.C. 
and Ncyvcli Lignite Corporation, as envisaged 
at present, will necessitate substantial additions 
of earthmoving machines. Besides expansion 
programme for the existing mining operation. 


new mines arc likely to be operative in the 
5th plan period. I'his is where the need for 
training of operators for new machines will be 
much larger. 

In the Irrigation and Powci Sector, the Road 
Building Sector, including Ministry of Trans¬ 
port and Border Roads, the new equipment 
will be added in these Scctcns laigely in re¬ 
placement of the existing machines. 

Accordingly, the requiremont of new trained 
operators and mechanics, cumulatively in the 
Irrigation and Power and Road Construction on 
one hand and with Iron Ore Mining, Coal 
Mining and Lignite Mining on the other, will 
be, more or less, balanced. Hence, the proposed 
distribution of apportionment of costs as above. 

The share of capital investment would hold 
good for a period of Hve years initially and any 
additions of equipment commensurate with the 
needs of the training programme, would be 
shared on pro-rata l)asis by the participating 
organisations. 

The cost of operation of training piogrammes 
would be met with by the orgauisations, com- 
mcnsiuatc with the minibor of trainees spon¬ 
sored by them for training, subject to a mini¬ 
mum amount corresponding to the number of 
trainees they would initially agree to^ponsor 
for training in the rrauiing Centres. 

7.7,3 Sources of financing Training Costs 

In the Mining Sector, a separate provision 
exists for training of the personnel employed 
on work in Mines. A portion of such provisions 
could be suitably diverted to meet the expense 
on capital investment on equipment in the pro¬ 
posed Tiaining Cx*ntres and the annual cost 
of ti aining of a given number of ti ainees of each 
organisation could also be met with similarly 
from the same provisions. 

For the Irrigation and Power Sector, it may 
be suggested that a pro^ision may be made in 
the project estimates equivalent to one half 
of one per cent of the estimated cost of the 
project to meet the Training Programmee. 50% 
of this provision may I)C utilised liy the Project 
Authorities for ‘Inscrvicc-lraining’ of the peo¬ 
ple in employment, while the balance 50% 
may provicle funds for capital investment in 
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equipment and running and maintenance of 
the Training C km ties for training of the train¬ 
ees sponsored by the projects. 

It is estimated that the investment in train¬ 
ing would be paid back atleast 5 to 8 times 
through better utilisation of equipment, more 
production, lesser down-time of machines etc., 
and reduced ijiitial invest me in resulting from 
bcrtei' norms of production by given items of 
m:ubines. This reckoning is substantiated by an 
exercise evaluating the benelits as given in 
Appendix 7.5. 

7.8 Alternative Proposals made by Major Users 
of E(juipnicnt for Individual Ownership and 
Management of the Technical Training 
Centres. 

While reviewing the position regarding diffi¬ 
culties faced by the Technical Training Cen¬ 
tres of the CW Sc in the matter of getting 
adequate response from major users of equip¬ 
ment in the country for sponsoring trainees 
to lliesc rraining Ckmtres, discussions were held 
will) tlie officers in chaige of N.M.D.C., Union 
Ministry of Agriculture, and officers of the 
Rhilai Steel Plant and Rourkela Steel Plant. 
During these discussions, the oflicers concern¬ 
ed advocated establishment of Technical Train¬ 
ing Centres within their own organisations in 
preference to tlieir continued association or 
partnership with the Irrigation and power Sec¬ 
tor in t)aining their personnel in the Training 
Centres owned by the CW P(k In fact, the 
Union Ministry of .\giicultiirc have already 
mooted a proposal to take over the Technical 
rraining (kaurc of the CW PC at Kotah 
in Rajasthan. 

The N.M.D.d officers have expressed their 
will to establish a Technical Training Centre 
in Mysore State near Donamalai Mines, where 
the work will continue for the next 20 to 
30 years. 

Similarly, officers of the Steel 1*1 ants have 
suggested that the scope of training being im¬ 
parted in their existing rcdinical Training 
Centres attached to the Steel Plants be enhan¬ 
ced to cover the basic recjiiircmcnts of train¬ 
ing operators and mechanics for earthmoving 
machines aiul mining equipment. 

The N.C.D.Ck authorities liave indicated that 
they would accept the proposition of having a 
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training institute jointly organised by the N.M. 
D.C., N.C.D.C., Ncyveli Lignite Corporation 
and Hindustan Steel Ltd., which may come 
under the purview of one Ministry, so that 
it would be convenient for them to share the 
capital and operating costs on an agiccd basis. 
They have also expressed the opinion that the 
facilities available so far, for the tiaiuing of 
operators and mechanics in the country, are 
not adeejuate and that there is need lor impart- 
i))g higher standards of training to the siafi' 
and personnel in operating, maintaijiing, re¬ 
pairing and supervising the equipment in order 
to achieve better utilisation of the ccjuipment 
and co)isc‘qucnt increase in prodiuiion aJid 
reduction in the cost of opciations. 

Thus, it seems evident that while there is 
a lx!tter consciousness amongst the users of 
ecpiipment of the basic need for formalised 
training and organising same in a more effi¬ 
cient manner, they are given more to the 
thinking that the Technical Iraining Centres, 
which would train their personnel, should be 
identified with individual oiganisations for run¬ 
ning and management thereof. So long as 
the basic: ncxd for fcnnialiscd training is ad¬ 
mitted, such proposals would meet the re- 
(|uiieinenis relating to improvement in utili¬ 
sation of equipment. However, one has to 
consider as to how many Training Centres are 
required in the country and how should these 
be organised. 

A general agreement has also arisen from 
most of the major users of eqiiipmejit regard¬ 
ing poss)l)le assistance in organising and su¬ 
pervision of the Training Centres by the CW Sc 
PC. Thev are also inclined to accept t1ie pro¬ 
position for affiliation of the IVaining Centres 
to a Central Government Body already mention¬ 
ed in para 7.6.2. Perhaps, the basic thinking 
in relation to individual owning and manage¬ 
ment of the traininig centres by respective 
organisations has resulted from the responsibili¬ 
ty they have to undertake in financing the 
expenditure by way of capital investment in 
establishment of these Training Centres. This 
may be only a natural phenomenon. After ail, 
anyone making an investment would also like 
to have a complete control of the particular 
assets for which the itivestment htis been made. 
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Another consideration, which has been en¬ 
larged upon by some of the organisations in re¬ 
lation to their proposals for individual own¬ 
ing and management o[ the training insti¬ 
tutes, is the administrative difficulties which 
these organisations run into when the trainees 
trained in the CW VC Technical Training 
Centres are employed bv them. This attracts 
certain objections from the Trade Unions and 
at times it is difficult to make adjustments ad¬ 
ministratively when such trainees are employed 
on the job. According to them, it would be 
more convenient for them to make all necessary 
administrative adjustments, if the trainees are 
trained in their own institutes. 

7.0 Views of the Committee 

Whatever may be the considerations with 
regard to individual ownership of the training 
institutes by some of the organisations or by 
participating in a joint venture in this regard 
as discussed earlier in this Chapter, the Com¬ 
mittee is of the view that so long as the tiain- 
ing establishments are (reated in a satisfactory 
manner under the guidance and supervision of 
the proposed Governing body, it w^ould meet 
the basic requirements of rvork with equip¬ 
ment. This would, of corn sc, lead to one more 
question—the number of training centres to 
be continued to be operated under the,aegis of 
the CW k PC. 

Considering the programme of work on Irri¬ 
gation and Power Projects—specially the new 
schemes that will be nsficred iii for construc¬ 
tion—in the near future and mainly in the Fifth 
Five Year Plan, it is considered that two Tech¬ 
nical Training Centres may be continued to be 
in operation in the Irrigation and Power Sec¬ 
tor. One of these may be located in the Nor¬ 
thern region and the other in the Southern re¬ 
gion, at suitable locations. Broad outlines of 
thinking on part of the Committee in this 
respect regarding location of the training Cen¬ 
tres has already been reflected in para 7.5.7. 

7.10 Placement of trained personnel 

A training programme w'ould be ineffective 
if it is not coupled with proper utilisation of 
such trained personnel. The operators and 
mechanics now^ trained at the Training Centres 
arc all sponsored candidates and they have 
to fill in a bond to serve for a specified period, 
rhe bond helps the sponsoring authority to 


keep the person tied to a jol) inspito of better 
offers which he gets due to shortage of trained 
personnel; but for the person it creates a sense 
of frustration. The unfoitunate point with Irri¬ 
gation and Power Projects and for that purpose 
for the construction industry in general, is 
that the technical hands are not needed after 
the completion of work. This poses a serious 
problem in the closing stages and unless con¬ 
tinuity of job opportunity is assured, the work¬ 
ers start looking for outside jobs well in advance 
and also agitate for placement clsewdierc w^hich 
is exploited by the leaders of the Workers' 
Union resulting in inefficicnty and low utili¬ 
sation. 

To attract better calibre in the operators and 
mechanics, it is necessary that proper wages be 
paid to trained hands. Tt aining may be made 
a compulsory requirement for certain grades of 
operators. Similarly, training could be made a 
prerequisite for promotion to master mccha- 
nic/chargemen/foremen etc. It would be better 
if in the I &: P Sector, the deployment of trained 
personnel, their promotion, assessment of re¬ 
cords and continuity of training is done in a 
centralised manner at State level under the 
aegis of the State ('.enrral Mechanical Unit 
Organisations. 

7,11 Conclusion 

It would be best to consider the engineering 
and social values together in the matter of train¬ 
ing, with the overall objective of doing any 
given item of work with the equipment ex¬ 
peditiously, efficiently and economically. The 
need cannot be very clearly measured as this 
would involve certain social values to the ex¬ 
tent of measurement of human needs and res¬ 
ponse. The human needs arc related more to the 
framew^ork of economic outline defined by the 
management. The performance of the trained 
persons can of course, be measured progres¬ 
sively as more and more trained persons give 
better output or progress, least down-time of 
machines and the net cost of production being 
comparatively lesser, as the intensity of train¬ 
ed persons on the job increases. However, it 
wnll be wrong to lay a standard of measure¬ 
ment for such progress. Fhe overall thinking 
to be developed in this matter is on the lines 
of the example generally ((uoted that an ex¬ 
pert may tell, on hearing music: the identity 
of the individual giving the performance, or 
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of instruments used in producing that music. 
Similar is the case vvith a person tasting wines 
or liquors, who can tell as to how old is the 
liquid contained in the bottle by a simple 
tasting of it and in some cases, the expert tell¬ 
ing as to which particular country is the wine 
from, or which particular wine yards the basic 
material would have come from. The experi¬ 
enced users of equipment strongly hold the same 
view in stressing the need for training 
and the results that would be manifest as a con¬ 
sequence of trained persons being employed on 
the job where intensity of equipment in use 
is very large. Hence, the training programme 
must be given due importance to the extent 
it is necessarily warranted and this should not 
be ignored or treated casually when projects 
or programmes are planned for execution to 
involve large scale mechanisation. 

The functions foj* a successful training pro¬ 
gramme ultimately get to be the responsibility, 
of the management. The need for in-service- 
education in training continues to increase as 
equipment becomes larger, more expensive and 
more complicated; as design becomes more 
intricate and involved; as labour becomes more 
demanding; and as overall management 
becomes more important. Good Managers 
must continue to update their know¬ 
ledge of equipment, materials, labour, 
communications, financing, construction me¬ 
thods & management techniques, and truly 
effective managers must see that their employ¬ 
ees—from labourers to top managers, also con¬ 
tinue to upgrade themselves. Need is there and 
the methods of accomplishment are all around 
us. It is the management's role to bring the 
two together effectively, fully meeting the finan¬ 
cial and adminisuative needs in a co-ordinated 
manner. 

Best recognition to this admitted principle 
can be given (i) by providing for financial re¬ 
sources and funds for ‘Training' in the main 
hnaiicial estimate of the work where equipment 
will be deployed; 

(ii) Allocating part of these finances to Cen¬ 
tralised Training Schemes for training Super¬ 
visors, operators and mechanics; 

(iii) Using a part of the finances for Tn ser¬ 
vice' ‘on the job’ training on projects; 


(iv) Using relatively modern equqnncnt, 
metliods and aids for training and discarding 
obsolete items previously in use; 

(v) Recruiting trainees from a class of edu¬ 
cated people—with I.T.l./Diploma in Mechani¬ 
cal Engineering qualifications; 

(vi) Following a progiamme of “Search &: 
Research” in the matter of ‘training program¬ 
mes and standards'; and 

(vii) Providing for coordination and organised 
jcontrol of the Technical Training Centres 
through the proposed Governing Body who 
would in principle act on the same liiu?s as the 
Directorate General of Empolyment and Train¬ 
ing who have the whole lot of Industrial Train¬ 
ing Institutes in the country for training of 
craftsmen in dilferent trades (other than the 
operators and inechaincs of principal items of 
earthmoving machines and construction plant). 

7,12 Summary of Observations and Recom¬ 
mendations 

The programme of training of Ojrerutors 
and Mechanics has been etfecrively introduced 
by the Central Water and Power Commission 
under the Ministry of Irrigation and Power. 
Most of the major users of equipment in the 
country have availed themselves of the train¬ 
ing facilities so established. Even though the 
demand for qualified trainees has not exceeded 
the established capacity for such training, the 
need for increase in this capacity is underlined 
by the annual additions of equipment in var¬ 
ious sectors/industries in the past and the envis¬ 
aged programme of development in these indus¬ 
tries in the future. If the programme of manu¬ 
facture of indigenous equipment is to be the 
index for home consumption of such ct^uip- 
ment, the country would require amiually 
a rainiiiiLim of oOO Operators and 250 Mechanics 
(additional hands). To meet this requiiemcnv, 
it is necessary to augnuuit the existijig capa¬ 
city for producing trained Operators and 
Mechanics. 

The need for formalised training piogram- 
mes is admitted by all major users of equip¬ 
ment. Some of them arc considering to esta¬ 
blish the Training Centres individually under 
their own administrative control. 

The equipment and facilities in the existing 
Technical Training Centres of CW & PC is very 
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old and obsolete. In addition, the ilicthod of 
training in vogue produces Operators-cj^m- 
Mechaiiics. The Opcj'ators do not have speciali¬ 
sed training in operation of individual items of 
equipment and the Me< hanics do not undergo 
a rigorous coutse for clear understanding of 
the method and process of repairs to mechani¬ 
cal systems, assemblies and sub-assemblies com¬ 
prising the machines. 

In order to meet the future requirement of 
trained Operators and Mechanics for machines 
that will be deployed on new schemes, and 
to make the training programmes more eflective 
than what they are at present, the following 
steps would have to be taken: — 

(1) A Central Agency be created for coordi¬ 
nation amongst different departments organi¬ 
sing formalised training progtammes for train¬ 
ing of Operators and Mechanics so that the syll¬ 
abi of training could be properly laid down 
and the method as well as provision of facili¬ 
ties and equipment for iinparting the training, 
could be properly defined. This may be achi¬ 
eved by constituting a ‘ Governing Body” com¬ 
prised of representarives from the Mining Sec¬ 
tor, Irrigation and Power Sector, and the rest 
of the users in the country. A representative 
each from the Planning Commission, Diicctor- 
ate General of Employment and Training 
(Ministry of Labour, Employment and Rehabi¬ 
litation) should also be the Members of the 
Governing Body. 

(2) The equipment and facilities in the exis¬ 
ting Technical Training Centres of the CW &: 
PC should be suitably remodelled so as to have 
equipment of more recent origin, the like of 
which is currently in use on projects and to 
reorient the method of training—by introducing 
short—term courses for Operators* training 
(Specialised Operators for individual categories 
of machines) and long-term courses for training 
of Mechanics. 

(3) In order to make Project/State authori¬ 
ties in the Irrigation and Power Sector partners 
with the CW 8c PC/Ministry of Irrigation and 
Vower in the matter of organising the training 
programmes, provision should be made in the 
project estimates from one-fourth of one per¬ 
cent to one half of one percent, of the estimated 


cost of the project for training purposes. 50% 
of this provision could be used for in-seivice- 
training on the project and the balance could 
provide funds for contribution to the Techni¬ 
cal Training Centres for training the sponsored 
nominees of the Projects/States. 

(4) Advance planning should be done by 
the Project authorities for tiaining of Opera¬ 
tors and Mechanics, so that on arrival of the 
equipment at the project site, the trained 
Operators and Mediank.s alone can handle the 
machines, 

(5) Recruitment of tiainecs should be made 
from amongst the J.T.l. qualified personnel, or 
Diploma holders in Mechanical Engineering. 

(6) The overall iiianagcmeru of the tiaining 
programme should be assigned to peisons of 
outstanding ability in the field of operation, 
maintenance and repair of equipment. 

(7) The Training Centres should be manned 
by persons of the rank of Joint Directors and 
suitable engineers assisted finther by skilled 
Foieincn and Mechanics. 

(8) The Ckntral Water K: Power Commission 
should continue to run a minimum of two 
numbers Training C’entres. Sirnnltancously, 
consideration should bo given to the relocation 
of the Training Centres based on the conven¬ 
ience of the project authorities sponsoring the 
trainees, or in view of the concentration of 
constiuctioii activities in certain areas on long 
term basis. Broadly speaking, one Tiaining 
Centre should be located in the Noriheni Re¬ 
gion and the other in the Sonthern Region, at 
suitable places. 

(9) lb attract better calibre for reciuitment 
as Operator and Mechanics trainees, proper 
wages should be paid to the trained liands. 

(10) Training should be made a compulsory 
requirement for certain grades of Operators 
and Mechanics and it should be made a pre- 
veeprisite for promotion to higher giaclcs Char- 
genien, Foremen etc. 

(11) In the IiTigatioM and Power Sector, the 
deployment of trained personnel, their pro¬ 
motions, assessment of iecord.:s etc., should be 
done in a centralised manner at State level, 
under the aegis of Central Mechanical Unit. 



CHAPTER 8 


DATA ON PERFORMANCE OF DIFFERENT ITEMS OF EQUIPMENT 
OF VARIOUS CATEGORIES/MAKES 


(a) Technical assessment; 

(b) Norms of sdiednles of wojking hours and 
life of equipment of various ittos; 

(c) Actual performance of various items of 
equipment in different piojects in var¬ 
ious sectors in terms of average annual 
utilisation and the life usefully spent on 
different jobs over given periods; 

(d) Major repairs and field repairs—charges 
over tlie last ten years, in respect of 
various items of equipment in terms of: 

(1) spare pai ts; and 

(2) labour. 

8.1 Scope. 

The subject matter of this term of reference 
may become wide-embracing and too elabor¬ 
ate, if the large number of categories of mach¬ 
ines classified as ‘'Construction Plant and Equ¬ 
ipment*’ and the multiplicity of assorted makes 
and models of cquijmient in each category are 
dealt with individually. 1 he number of makes 
of equipment in use in the country in relation 
to each category of such e(|uipment has been 
desciif)ed in Chapter-1 on “Appraisal of the 
construction jdaiu and cc[uipmeiit in the coun- 
iiy.“ This would clearly indicate the magni¬ 
tude of the data that may have to be specificaliy 
detailed if the approacli is to be to cover per¬ 
formance of ecpiipment in different categories 
by makes and models of machines, 

Ihe actual performance of different items 
of equipment of various categories and makes 
in relation to individual projects/depaitmeiits/ 
sectors, where the luacluncs are in use, has been 
clearly reflected in the statements given in var¬ 
ious Appcmdices regarding utilisation, repair 
costs etc. etc. The discussion on any particular 
aspect relative to “Equipment Economics” of 
any make of machine in a particular category, 
on a comparative basis and in inter-relation 


to similar equipment of different makes, may 
result in certain contiovorsies, as some of the 
suppliers of equipment may challenge or ques¬ 
tion the details of the information elicited 
or opinions expressed. Hence, the 4 sub-items 
(a) to (d) under this term of reference would be 
dealt with in this Chapter in a general manner. 

The basic underlying consideration in dealing 
with each one of the 4 items would be the 
“Etjuipment Ecoiiumics ’. 

8.2 Technical Assessment on Performance of 
Various Items of Equipment 

8.2.1 Performance re la fed to Design and Cons- 
truciion Features 

The pcrform.uv :e of any item of equipment 
of any catcgory/inake is to be basically judged 
in terms of its productivity in inter-relation to 
its rated capacity as per specific atioiis and type 
of end product produced by the machine, its 
maintenance and repair costs and the break¬ 
downs suffered l»y it during the course of its 
employment on tlie job, indirectly reflecting the 
soundness of its technical design and construc¬ 
tion features and its suitability for a given 
application. While the cost of maintenance and 
repairs and the end cost of the product pro¬ 
duced by a given machine are subjective as¬ 
pects, which are related to many oilier fac¬ 
tors, involving human elemcnts-profkiency and 
skill of operation, repair and maintenance—^the 
facilities created for timely attention to preven¬ 
tive maintenance work and its implementation 
as well as the overall management and control 
of operations with equipmenr, (where a large 
number of macliiaes are in employment at one 
place), the other elements of consideration as 
defined above, relate mainly to the inbuilt and 
inherent qualities of the particular make and 
model of the mathnic of a given category of 
equipment. The perfonnanci* of the machine 
would be commensurate Avith the quality of 
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the materials used, the degree of perfection with 
which the design and construction of the 
machine has been adopted and the efficiency 
of the particular “Systems'' as iutegrated in 
the assembled machine. 

8.2*2. Coniparison of Pefforifiance of Various 
Items of Efjuipnent 

The items of construction plant and equip¬ 
ment being very expensive^their price ranging 
from Rs. 1 lakh to over Rs. 100 lakhs in some 
cases (the Excavators in use with NGDC and 
Neyveli Lignite Corporation can be classified 
ill the upper range of value), certainly the 
manufacturers of equipment would normally 
be expected to make the best ‘inpud by way 
of design and construction features and the 
cjuality of materials used in manufacturing it. 
With the advance in technology in every dir¬ 
ection, it would have to be generally assumed 
that so long as the origin of equipment is iden¬ 
tified with manufacturers of repute (whose 
products have been performing well in the 
past), the machines marketed by such raanu- 
facturers would be expected to give generally 
satisfactory performance. riierefore, at best 
there is to be a relative degree of comparison of 
the performance of the machines of different 
makes in a given category of equipment—one 
make of machine may perform better than the 
others in actual practice, while employed toge¬ 
ther on a job and this may form a basis to judge 
which uruhinc gives relatively the best per¬ 
formance. 

8.2.3 Judkwns Purchase Prerequisite for De¬ 
sired Pe rforrnance 

8.2.3. joh condition. 

Such comparative study, however, can be 
made only after the machines have been pur- 
(hased f(u a given item of work in full cons¬ 
ciousness of the conditions of work, the re- 
(juirenients ot work, the facilities that are 
available with the user with regard to efficient 
operation, inaimeuance and repair of the ma¬ 
chine. What is therefore, important is to define 
these conditions even prior to the purchase 
of equipment. This is basically essential for 
making the ino.st selective choice of a machine 
for a given job. 

In some cases—specially in case of integrated 
plants, the design of various components of 
tlie plant is to be so tailored as to give a fully 


synchronised operation of various components 
in order that the plant as a whole, can meet 
the rated output specifications and besides it 
is economical in terms of end cost of the product 
produced thereby. 

In both these cases, whether it is a “Ready 
for use type machine", or an iiuegrated plant, 
it becomes necessary that the prospective user 
of equipment details his requirements in speci¬ 
fic terms. This he can do only if a proper plant 
planning exercise is carried out by him, con¬ 
sidering the overall cost of operating and main¬ 
tenance of a machine or a plant with various 
combinations of equipment. 

For the “ready for use type" of machines, 
only a few makes may meet the requirements 
of the user in relation to job condiuoiis and 
situations. Here again, further coasideratioiis 
would arise in relation to standardisation, after¬ 
sales-service provided by an ageiit/distributer of 
the particular makes of machines, ready avai¬ 
lability of spare putts for the machines and 
the assessment regarding standard of perfor¬ 
mance of particular makes of machines which 
might have been in use elsewhere or on other 
jobs in the country. Unless these considerations 
are given due weight as they deserve, it would 
be of no avail to keep judging the performance 
of the machine on a given job after its pur¬ 
chase. The main idea of being cost conscious in 
initial purchase of etjuipnient is to buy “eco¬ 
nomy" rather than simply acquiring a physical 
property—a machine. 

8.2.3.2 Slandardisation 

No doubt, most of the popular competitive 
makes of machines in giAcn categories have 
comparable technical design and construction 
features to oiler; and therefore, some times, 
it is difficult to reject in competition those mach¬ 
ines which meet the advertised tender speci¬ 
fications. Each make may have certain plus 
features in one of their machanical systems on 
the machine and these would be attributable 
to the peculiar design features of individual 
makes of machines. Hence, greater emphasis 
would have to be laid on standardisation of 
equipment on a project and evaluation of cost 
data on maintenance and repair of machines 
of different makes corresponding to results 
obtained by the use of these makes of machines 
on other projects. Here the aspect of record 
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keeping assumes paramount importance, as such 
decisions based on comparative study of per^ 
formance data cost-wise would be as correct 
as the recorded information would be. Such 
record can clearly establish the cost of main¬ 
tenance/repair of piuticular makes of machines 
and accordingly illustiate the degree of reli¬ 
ability afforded by it in terms of mechanical 
availability whether the down-time due to 
breakdowns and repairs is substaniial or little 
on comparative basis for various makes of 
machines in the same category, relative to a 
given job application. 

8.2..^.;! Total cost economy 

This cost data is to be further related to the 
production achieved by given makes of mach¬ 
ines. After all, the economy in use of a particu¬ 
lar make of a machine can be judged by the 
return it gives in terms of total production and 
total cost in its life time. 

Briefly speaking, the study of performance of 
the machines is mainly related to certain cost 
figures—the cost of ownership and operation of 
the machines in its life time. Such studies can 
only help to judge precisely the Tcpiipment 
Economics’ relating to diflFereni makes of mach¬ 
ines, To illustrate this further, the subject 
of “Equipment Economics^ covers investment 
costs (including depreciation or replacement 
cost and interest charges), down-time costs, ob¬ 
solescence costs and repair and maintenance 
costs. While in relation to investment cost and 
obsolescence costs, no separate records need 
being maintained for assessment of expenditure 
(these ])eing annually fixed costs or fixed costs 
even on hourly basis), in respect of maintenance 
and repair costs and down time costs, the 
details of actual figures of expenditure on main¬ 
tenance and repairs of a given item of machine 
and the time for which the machine was not 
actually available for work due to mechanical 
breakdowns, have to be clearly evaluated and 
recorded. 

8.2d Difjindlies Faced by (Committee in Proper 
F/vahiaHon 

The (Committee have attempted to collect 
and compile information in this respect; but 
it has not met with success the desired ex¬ 
tent. The inadequate records available with 
the users of equipment and the varying pattern 
of records maintained have made it difficult 


for ready compilation of the lequired informa¬ 
tion of running and maintenance of the mach¬ 
ine and therefore, the Committee have found 
it difficult to express any concerted opinion 
regarding comparative costs of particular items 
of works carried out b) different makes of 
equipment in the same category. The only 
uniformity noticed is that in relation to the 
basis of estimation of costs of different makes 
of machines in the same category for particular 
items of work under different conditions but 
in so far as the actual expenditure figures are 
concerned, itemised information being not 
readily available, the “Equipment Economics*' 
relative to different makes of machines cannot 
he precisely judged. 

8.2.J Inadequacy of Data lo evaluate Factors of 
Eq ii ipnie n I Ecoti o ni ics- 

What has contributed towards this being not 
properly done by the users of equipment, has 
therefore, been gone into by the Committee. 
Their findings regarding such reasons and 
their relevance to technical i-ssessment is expla¬ 
ined in what follows. 

8.2..5.1 Maintenance and repair costs 

It has been a normal practice for the Irri¬ 
gation and Power Projects to account for ex¬ 
penditure on account of element of cost of 
repair of equipment by charging lo the work 
a certain estimated amount on hourly basis (on 
which the machine was used). The actual ex¬ 
penditure as incurred on repairs, though re¬ 
flected in the annual wo»'k abstracts relating 
to particular estimates, is not accounted for 
separately for progressive examination in 
terms of cnmulative costs year after year. 
Besides this, individual item^s of equipment be¬ 
ing employed on different items of works year 
after year, the expenditure on repairs on such 
machines gets accounted for in different esti¬ 
mates. Further more, the estimates of major 
repairs to equipment cover individually a group 
of machines of the same make and model and 
the expenditure in relation to individual machi¬ 
nes is generally not separately recorded for 
ready reference. 

8.2-5.2. Dotundinie costs 

Meticulous care is not taken to indicate the 
periods for which the individual machines were 
idle due to breakdowns and repairs. What is 
generally assessed is the overall utilisation of 
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the equipment annually in relation tc a basic 
schedule of working hours picdefuicd for the 
given categories/types of machines. Heute it 
has not been possilde to evaluate ‘Down-Time 
Costs'. 

8.2.6 History Sheets Record—a Guide to Tech- 
nical Assessment 

The History Sheets as maintained for indivi¬ 
dual items of equipment piovidc for dear 
details of the types of bieak-downs the machines 
would suflei ill the course of their cm ploy- 
men t on the job. However, in pr;ieticc, even 
this record is not well-maintained; and it is 
difficult to judge precisely the frequency at 
which particular kind of types of breakdowns 
occurred repeatedly on given machines. Siuh 
'History Record’ in fact would piovide the main 
source for observations leading to “Technical 
Assessment’’ and proper evaluation of the per¬ 
formance of the machines of diiferent makes, 
models and categories. 

8.2.7 Data Collected for Technical Assessment 

The Committee have collected information 
in this respect from the users of equipment in 
different Sectors. The information relates to 
a variety of items of equipment of different 
countries’ origin, though some of the obscr* 
vations relate even to some items of earth- 
moving machines included in the “List of 
Standardisation of Eai thinoving Machines” as 
last compiled liy the Standing Committee of 
Experts on Standardisation of Earthmoving 
Machines. 

A gist of the technical defects noticed in items 
of equipment of different makes and of differ¬ 
ent countries of origin, has been prepared and 
is at Appendix 8.1. 

8.2.8 Observations of Committee on Perfor¬ 
mance of Imported Equipment 

(i) Items of equipment other than those in¬ 
cluded in the “List of Standardised Items of 
Eanhnioving Machines” were in most cases, 
imported into India for the fust lime. These 
could be generally classified as nntriecl/unpro¬ 
ven items. The reasons for ])iirchase of such 
items and the jesiiltant assortment of machines, 
collected in different categories in the country, 
havt been dealt with elaborately in Chapter 
1. The main point to be mentioned in this 
respect is that even if foreign exchange resour¬ 
ces impose restrictions on selective choice of 


equipment from stand point of country of 
origin of equipment, the bulk purchases of 
equipment of new makes should be resorted to 
only after a smaller quantity thereof has been put 
to proper tests and trials and the need for tech- 
nical modifications in the design and construc¬ 
tion features of the machines clearly determin¬ 
ed in relation to the job conditions obtaining in 
India. 

(ii) The type of breakdowns suffered by such 
untried equipment often relate to the poor 
“Ageing” quality of the parts/components of 
the machines. 

(iii) Ihe quality of workmanship generally 
appears to be below standard (in comparison to 
the equipment included in the List of Standard¬ 
ised Items). 

(iv) The design and consti iictioii ftatures 
of these machines do not generally compare well 
with the latest nuxlels of the standard items 
of machines in the same category. It may not 
he wrong to make an observation that some¬ 
times such equipment corresponds to obso¬ 
lete models of standard equipment. 

(v) I'hc design characteristics of individual 
components and systems on these machines 
leave a lot to be desired. For example, the 
hydraulic system—the rubber parts in the sys¬ 
tem—have often ('aused breakdowns, which at 
times could be considered as hazardous from 
standpoint of safely in operation of machines. 

(vi) The down-time of tlicse machines (for 
repairs), has generally mounted to very long 
periods due to inordinaiely delayed supplies 
of required spare parts. This is further attribu¬ 
table to unsatisfactory after-sales-service render¬ 
ed by the distributors/agents of such equipment 
ill the country. 

Eirnrs of goods standing, who had been in the 
past dealing with agenci<?s/distrif)ution of stand¬ 
ard items of equipment fiave generally not 
felt attracted towards such nonstandard new 
items, and theiefove, the principals abroad 
have listed the services of some new concerns 
in this trade, who did not have substantial ex¬ 
perience in this particulni line, 

8.2.9 Observations of Committee on Perfor¬ 
mance of Indigenous Equipment 

.Besides the imported items of equipment, it 
would also be necessary to review in relation 
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to technical assessment, the performance of 
the indigenously manufactured machines* The 
major items of equipment which have a subs- 
tantial prodiiction and turnover in the coun¬ 
try and used by Mining Industry, Construe-' 
tion Industry, Road-making and Land Re¬ 
clamation Departments, are the following:— 

(1) Excavators* 

(2) Crawler Tractors. 

($) Motorised Scrapers. 

(4) Off-the-Highway, 

(5) Wheeled Loaders. 

(h) Motor Grader. 

8.24). 1 Preforniance 

The first high value item produced was that 
of 'Excavators’. At the initial stages of nianu- 
faeture of this category of equipment in the 
country, in spite of the imported content of the 
machines being fairly high, ccitain troubles 
were faced due to premature failure of some 
of the parts indigenously nianufactured. This 
was also true of another item later, vi/.. Crawler, 
Tractors, However, over the time, these troubles 
have been got over through the process of res¬ 
earch and development as well as improve¬ 
ments made in the quality of material used, 
and proper ‘heat treatment’, so as to get the 
proper ageing quality iherefrcin. 

Items of “Off-the-Highway-Dumpers”, Scara- 
pers, Graders, Loaders and Crawler Tractors 
of higher horse power—2')0 h.p., arc under¬ 
going the same process of development at the 
present time. The quality of workmanship 
has necessarily to improve further if the mach¬ 
ines are to give satisfactory perfonnance on 
comparative basis with other standard ilcnivS 
previously imported from abroad (in the same 
category). 

8.2.9.2 ice o rganisa tion 

The service organisation of the indigenous 
manufacturers has to be suitably developed so 
that they can technically analyse the causes of 
breakdowns and recommend remedial measures 
necessary to be taken by the manufacturers for 
proper improvemeiu of the ‘Product’. 

This service organis.'Uion would also per¬ 
form the function of co-ordination between the 
original equipment manufacturer and the an¬ 
cillary industry feeding certain components and 
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parts in the course of manufacture of the inte¬ 
grated machines. This coordination would be 
mainly in the held of technical standard and 
quality of goods supplied by the ancillary in¬ 
dustry and the quality of performance. Cases 
have come to notice where due to defects in 
Diesel Engines, tyres and the electrical system 
etc., (the components and parts supplied by 
certain manufacturers in the ancilliary industry 
to the original C(juipment manufacturer, having 
not given proper performance), the users of 
equipment had to keep the indigenous ma¬ 
chines idle for fairly long periods. The manu¬ 
facturers/suppliers of equipment, who are other¬ 
wise directly responsible to the iisei's oC their 
equipment, Iiad to make substantial effort in 
motivating the manufacturers of these compon¬ 
ents/parts to attend to the breakdowns on the 
machines or to go into the causes of such break¬ 
downs. The supjdiers of these components/parts 
worked in isolation and not in conjunction with 
the service oigaiiisatioii of the original equip¬ 
ment manufadiirer in analysing the position and 
determining precisely tlie causes for such break¬ 
downs. Iji some cases, due to defects in some 
of these parts, the parts/cornponents used by 
the original equipment manufacturer himself 
had suffered damage and the basic design of 
the machine and the quality of the parts used 
by the manufacturer were put to question. 

If the service organisation of the manufac¬ 
turer keeps close liaison with the service organi¬ 
sations of the ancilliary industry-mainly with 
regard to major items of components/parts 
supplied by them—both could jointly consider 
such matters technically and make amends for 
any serious defects in the machine, if neces¬ 
sary, even by reference to the Principals of such 
equipment abroad in whose collaboration the 
equipment is being manufactured in India, 
From research and development angle, such 
coordination and liaison is very necessary on 
part of the manufacUircr of equipment with 
the ancilliary industry, suppliers of components/ 
parts for those maciiines. Unless this is done, 
the ancillary industry would not come up pro¬ 
perly in developing their products to the re¬ 
quired extent. 

8,2.9.3 After sales service 

Another important aspect is the after-sales- 
service by the manufacturers of indigenous 
equipment or their distributors. In spite of the 
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items of equipment being called “indigenous”, 
the spare parts are not stocked by them to meet 
the requirements of the users of such equip¬ 
ment. Even the initial supply of spare parts 
which is supposed to be made with the new 
macliines, is not arranged for in proper time. 
A time lag of 7 to 8 months is generally there 
between the time of supply of the machines 
and the time of supply of the total quantity 
of initial supply of spare parts—10 to 15% 
of the cost of the machines. 

The degree of reliability of the indigenous 
machines may generally be expected to be 
better than that of tiic corresponding iinpoit- 
cd machines, as ready supply of spare parts 
from within the country would ensure quick 
repairs and least down-iline. Ibis, however, 
has not been attained in practice so far. 

The manufacturers of indigenous equipment, 
when questioned about the nonavailability ol; 
parts for their equipment have generally ir»di- 
cated that the users of equipment are not in¬ 
denting spare parts for stocking at their work 
sites. In some cases, for obsolete models (as 
with the foreign collaborators) of equipment, 
they have recommended bulk purchase of spare 
parts on iife time buy' basis. This amounts to 
creation of reserve stocks of spare parts in 
smaller pockets with a large number of users 
of such equipment. This would amount to a 
financial liability on collective basis, of a 
very high magnitude. If, on the other hand, 
the manufacturers of equipment or their dis¬ 
tributors arrange to stock the parts at their 
end, the total investment to be made by the 
individual users of such equipment would be 
substantially lower and this would help avoid¬ 
ing unnecessary blocking up of capital and 
holding much larger inventories of spare parts. 
This is a matter which requires serious 
attention, 

8.2.9.4 LT,C. policy for imported parts for im 
digenous equipment 

Another important point made by the manu¬ 
facturers of equipment with regard to stock¬ 
ing of spare parts, relates to the difficulty faced 
by them in import of spare par(s mainly in 
consequence of ilic provisions of the import 
trade control policy. The restrictions imposed 
in the import of certain category of spare parts 
makes the biggest handicap in this respect. The 


I.T.C, Policy is always under progressive exami¬ 
nation so as to cause its revision to the necessary 
extent in specific context of practical difficul¬ 
ties generally experienced by the users of 
equipment. 

Even if the import trade control policy is to 
be suitably modified, it would save the country 
a substantial amount of foreign exchange and 
the capital to be blocked up in stocks of spare 
parts in different pockets at different locations 
in the country, if the manufacturer of indi¬ 
genous equipment arc allowed to stock these 
spare parts commensurate with the scale of con¬ 
sumption of high value items for various items 
of machines. A beginnig has necessarily to be 
made in this direction by establishing a well- 
organised inventory c:ell by the manufacturer 
himself and in keeping proper record of the age 
in service life of the machine with different users 
(in respect of the machines supplied by the 
manufacturer). Unless this is done, the stocks 
of spare parts will keep mounting higher and 
highef w4th individual users of equipment. 

Even otherwise, in the interest of economy, 
the inventory of spare parts is to be scaled to 
the minimum possible limits as the inventory 
holding costs amount from 15% to 20% of 
the cost of the items. If extra stocks are carried 
at each place, wc would be unnecessarily in¬ 
curring an expenditure of Rs. 15 lakhs every 
year for every Rs. 1 crores worth of spare parts 
so stocked. In addition, further loss will be 
incurred due to loss in opportunity value of 
blocked up money. The magnitude of total 
loss incurred every year may amount to 40% 
of the investment. 

8.2.9.5 Research and development 

It is also pertinent to indicate that, while 
the pioneers of such equipment abroad are con¬ 
tinually introducing changes in design of indi¬ 
vidual items of equipment—making them more 
sophisticated for lesser expense on maintenance 
and for better productivity, we continue to 
manufacture only the old models of machines. 
It is imperative that research and development 
sections attached to the manufacturing cjrgani- 
sations should make continuous advances on 
the technological front and should keep pace 
with such developments abroad and consequ¬ 
ently, improve u])oii the machines, so that 
these are more productive and lesser expensive 
oil maintenance accoimt etc. 
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There aie, however, certain reservatioas to 
be made while making the observation as above. 
Any manufacturer undeitaking manufacture 
of equipment for the first time, can illalford to 
consider improvisations in technical features of 
the machine with a view to bringing out an 
entirely new model of the machine to replace 
the old one. riiis is mainly from standpoint of 
economy in production costs. All the same, it 
has to be emphasised that once the manufacture 
has started and lasted for a reasonable period, 
the process of research and development should 
lead the manufactuicr to consider introduction 
of newer models which niay incoiporate impro¬ 
vements over the previous models—making the 
machine more economical on production costs 
at liome and being internationally competitive. 

8.2.9.6 Selection of equipment for manufacture 

With regard to equipment of indigenous orb 
gin, it is also to be stressed that more judicious 
selection is primarily made whenever a new 
item of e([iiipincnt is to be manufactured. It 
is unfortunate that lor vaiious reasons some 
items of equipment selected for manufacture 
in the country are not the best that we could 
aim tor. Notwithstanding the handicaps arising 
out of restricted choice in such cases for colla¬ 
borations abroad, at least for the future we may 
attempt to evaluate technically the standard 
of the machine before it is decided to be intro¬ 
duced for indigenous manufacture in the coun¬ 
try. Success in this direction could be partially 
achieved with ihc functioning of the Equip¬ 
ment rraiining Committee as lefeired to in para 
G.3.2.5, of Chapter (3. 

This aspect assumes still greater importance, 
if we have to compete with other reputed makes 
of standard equipment in foreign countries 
in the future. It is not the home consumption 
alone of the ecpiipment produced in the coun¬ 
try, which will assume an isolated importance; 
the international trade aspect (from export 
angle) w^oLild have also to be properly consi¬ 
dered. 

8.2.9.7 Healthy competition in indigenous ma- 
fiufaclure 

One more point which has to be mentioned 
(even in isolation), is that relating to the manu¬ 
facture of Diesel Engines in the country which 
generally power most of the items of 
earthmoving machinery and other mobile cons¬ 


truction plant and etiuipinent. The Committee 
considers that there should be healthy com¬ 
petition in this respect also as the cost and 
the performance of equipment is mainly depen¬ 
dent upon the efficient performance of the 
power unit iustailcxl thereon. Further more, 
from standpoint of economics in operation of 
machines, a particular type of engine alone 
may not always be best suited for a given mach¬ 
ine or in relation to given job applications 
where the machine w^ould work. It might be 
prudent to introduce at least one more popular 
make of Diesel Engine in the country for power¬ 
ing the mobile items of construction plant and 
equipment. As it is, it has taken fairly long 
for the Diesel Engines, currently po^vering the 
equipment, to develop to a stage of satisfactory 
performance. Some of the users of equipment 
have laid stress on this point. 

8.3 Norms for Schedules of working Hours and 
Life of Equipment of Various Items 

8.3.1 Norms for Schedule of Working Hours 

In so far as the schedules of life of equipment 
ing hours are concerned, the subject has been 
dealt with in para 2.3.6. of Chapter 2 in relation 
to “Assessment regarding level of utilisation 
of equipment.' I hc table at page 2-7 will be 
referred to in this regard. 

8.3.2 Defining the Scheduled Life 

In so far as the schedules of life of equipment 
in terius of hours of operation in life-time are 
concerned, it is considered necessary to under¬ 
stand clearly the significance of the term ‘sche¬ 
dule life’ in relation to items of construction 
plant and equipment. 

The life of a machine may be expressed in 
two ways (i) the physical life and; (ii) the 
economic life. Colloquially speaking the phy¬ 
sical life of aji asset is the period during which 
it is in use till the time it is retired from the 
work. However, in economy, the patterns of 
die future depreciation of assets must be predi¬ 
cted in this case items of machines. When the 
machine depreciates through use a prediction 
must be made of the extent to which it will 
be used. The rate at whicJi depreciation pro¬ 
gresses while the machine is in use must be es¬ 
tablished. This wQidd be goveined more by 
the physical conditions under which the mach¬ 
ine works and the situation where ii is employ- 
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ed. Therefore, the life of the machine has to 
be predicted or pio-deterniined. 

The two aspects of the life—the physical 
life and the economic life of a equipment will 
be dealt with separately* 

8.3.3 Life as prescribed in various Publications 

Much has been written by various authors 
on this subject concerning service life of equip¬ 
ment. The manufacturers and suppliers of 
equipment have also published literature and 
compilations summarising the life for deprecia¬ 
tion purposes of various items of cquipincnt in 
different situtions. Unfoitunately, such data arc 
only of limited value as a basis for predicting 
the service life of a particular item of equip¬ 
ment. Ill most cases, the information that is 
available consists of tables showing the average 
life of various types of structures, machines and 
so forth. These have been prepared by people 
of various degree of competence and ability. 
In any event, tlu^y are largely based on judge¬ 
ments only. In a large number of cases, such 
judgements arise mainly from the profitability 
aspect of continued use of the machines as also 
in specific t elation to the Income-tax law\ 

8.3.4 Life to be Defined in Number of Years 

Granting that our main effort is to recover 
the ownership expense, an estimate of predicted 
service life of machine has to be properly fram¬ 
ed so that the rate of recovery of amount of 
ownership expense is clearly established on the 
analogy of recovery of interest charges ou capi¬ 
tal investment. The life in that case is fixed 
in number of years which is taken as the ser¬ 
vice life o£ the machine. 

Another consideration which has led the 
Committee to such conclusive thinking for fix¬ 
ing the life of the machines in \ears is the fact 
that utilisation of equipment by most of the 
users has been rather poor- -leaving aside some 
exceptional cases. Ii is a matter of general 
observation (hat the users arc not mindful of 
the end costs of a work with machines, if thc'y 
have to account for depreciation on hourly 
basis by adopting life in number of hours. They 
generally fail to realise that if a machine is not 
used intensively, the effect of obsolescence is tre¬ 
mendous, due to physical deterioration of the 
machine over long peiiod in years. And also 
that the operational cost (by way of Operators’ 


wages and labour charges of maintenance staff), 
which are reckoned on annual basis, aie much 
more on per hour lias is, when c(nnparcd to 
the corresponding figures of costs of these ele- 
ments, if the machine is made to run for longer 
number of iioiirs dining a given year. Simi¬ 
larly, the overhead cost also gets to be dis¬ 
proportionately higher, whi n lesser number of 
hour.s arc clocked each year. 

llie cuivcnt asse^smenr of equipment life 
being related to lowc-r costs, jiighcr productivity 
and higher profits (from commercial angle), the 
economic life of any piece of equipment is 
that which yields maxinnnn iclurn to the own¬ 
er during the life of work. Fhc revenue from a 
machine generally declines as it ages. Loss of 
horse power and produciivity, down time costs 
and the physical deterioration due to wear and 
tear or obsolescence, all contribute to the dimi¬ 
nishing returns as the machine grows older 
in age. It is most popular to fix equipment life 
in order to minimise costs. This is done by 
assuming a longer life of the ir.aihine in num¬ 
ber of hours and thus booking much lower 
figures of depreciation costs to the job. This 
is fallacious. 

Hence, we have to reconcile ouiselves with 
more compatiable thinking with regard to 
ligures of physical life of the machine which 
may earn a jiniper depreciation leseive, make 
the overall cost of work with machines econo¬ 
mical and siiiiultaueously provide incentive to 
tlie users of equipinent to use the available 
equipment more iiuensivciy year after year, so 
that the mimmuiu possible number of machines 
can be made to do a given vuluinc of work. 

In fixing the lite of cquipinejii in number of 
years and ihcreijy fixing the total amount of 
depreciation for a given item of equipment per 
year at fixed percentage depiciiation basis, 
the owners of ecjuipmi at would consider with 
greater attention the need for using the mach¬ 
ine more intciisivtjy each year, so that the dc 
preciation costs per hour are the minimum 
possible, and the fact of obsolescence of equip¬ 
ment does not make iiesclf manifest on the 
job too largely. 

8.3.5 Physical Life and Economic Life 

The physical life of a machine is the life¬ 
time over which it is physically able to pro- 



125 


(luce a profit iti the absence ot technological 
iinprovemcnts. The economic life is' the life 
over which it can profitably survive even in 
the face of improved models, changes in meth¬ 
ods and techni(pies and other vai'iable economic 
influences. In niodeni world the technological 
progress in rhe lield of manufacture of cons¬ 
truction equipment has been so rapid that the 
competition from improved new models of 
machines has forced the old equipment into eco¬ 
nomic decline- However, for the developing 
countries like India, where the indigenous 
manufacture ot such ecpiipment is ot lecent ori¬ 
gin, the competition has not been brought to 
bear with economic aspect of clepreciation. The 
two aspects of physical deterioration and eco¬ 
nomic decline are no doubt inteuelated in a 
way. The net eatnings of a madiinc decline 
with both age and hours ot operation. The 
quality and ({uantity of pKKluct also decline 
simultaneously as the pliysical deterioration 
takes place. Hence, even in isolation the physi* 
cal life is detennined in relationship to the 
economics ot work with given ittmis ot machine, 

Fo annotate this further, it may be mentioned 
that with the progressive ageing of machine in 
use, the maintenance and repair costs keep 
mounting high and with physical impairment 
of the machine over a time the production gets 
reduced thus resulting in higher endcost of 
the product. 

Fhe economic life gels to be of great fun¬ 
ctional value vvlicti planned replacement of 
equipment are necessitated to imxn the market 
eompetition in respect of cost of endproducts 
of these machines, 

8,-FO Factors Influencing economic Life 

As already slated, the economic life gets to 
be of great functional value when planned 
replacements of equipment are necessitated to 
meet the market competition in K spect of cost 
of end product of these nuK.hines. In that case, 
a consideration aiises that the present assets/ 
machines, may not be retired on the basis of 
the life estimated for them at the time of pur¬ 
chase ot machines. Fhe main factors influencing 
replacement decision would be (1) Inadequacy; 
(2) excessive maintenance costs; (3) declining 
efficiency, and (4) obsolescence. 


8.3.b.l Inadequacy 

Any piece of etjuipmen: that is inadetiuatc in 
capacity to perform its mpiiied services, is 
logically due for replacement, C40nsidcT a Beit 
Conveyor of a certain length, for example, for 
which initially a 20 h.p. drive motor w'as pur¬ 
chased. After a year, it was decided to double 
the length of the Conveyor, wffiich necessitated 
replacement of tlie motor by a 40 h.p. one, or 
addition of anoiher motor of 20 h.p. Fhe 
decision in favour of one or the other alter¬ 
native can be UKuie through economy study. 

8.3.15.2 Excessive Maintenance Cost 

Excessive maintenance costs and declining 
efficiency rcsiih, from physical impairment of 
equipment. For txample, physical impairment 
may reduce capac.’tv of a bull-dozer to move 
earth and conserjiieniiy, reduce the value of 
the service it can render. Fuel consumption may 
rise, thus increasing its operating costs. Larger 
down-times may necessitate heavy expenditure 
on repairs and may even lead to induction of 
additional ecpiipment into total opeiaiiohs, if 
a time bound programme or given targets of 
production have to be achieved. 

8.3.6.3 Obsolescence 

Obsolescence o< curs as a result of the c on¬ 
tinuous lechiiologit al improvements of the tools 
of production. Often, the iinprovement is so 
great that it is economical to replace a machine 
even in good operating condition with an 
improved unit. In some cases, the size of the 
job or activity on which a piece of cc[uij)ment 
has been used, declines to the point when 
it becomes advantageous to replace the machine 
with a smaller unit. In either case, re¬ 
placement is due to obsolescence. Ihcre- 
fore, obsolescence is characterised by changes 
external to the asset and is used as distinct 
reasons in itself for replacement where warrant¬ 
ed. 

8.3.6.4 Economic life with constanUy increasing 
niauitenance cost 

Economics of replacement of ctpupim nt arise 
mainly from the constantly increasing mainteii- 
ance/repair costs with the ageing of the machi- 
ine. To simply ill us Hate the tcononuc: history 
Pf a macliiiic with constantly increasing main¬ 
tenance costs, let us assume that a piece of 
equipment was purchased for Rs. 100,000, that 
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its salvage value is Zero and that its inaiuten- 
ance cost is zero the first year, and rises at a 
constant rate oi’ Rs. 10,000 per year. Because 
ihere is a rising trenci in the nuiintcnance costs, 


there will be a luiniinum average total cost at 
some point in the life of the asset. To deter¬ 
mine this, let tJie following tabulation be 
done.*'— 


End of Maintenance cost 

year num- tor end of year 
her given 


A B 


Sunimatioa of main- Average cost ol Average capital 

tcnance costs B maintenance through cost if retired at 

year given G-rA year end given 
100,000A 

G D B 


Average total cost 
through year given 
D+E 

F 


1 . 

2 . 

3. 

4. 
5 * 
6 . 
7. 


0 

10000 

20000 

30000 

40000 

50000 

60000 


0 

0 

10000 

5000 

30000 

lOOOO 

60000 

15000 

100000 

20000 

150000 

25000 

210000 

30000 


100000 

100000 

50000 

55000 

33333 

43333 

25000 

40000 

20000 

40000 

16666 

41666 

14290 

44290 


The point of minimum cost in this case 
occurs in the 4th and 5th years of the life of 
the machine. As from the Gth year onwards, 
the average total cost through years given 
starts increasing above the figures for the 4th 
and the 5tli year of the life of the machine. 

8.3.6.5 Present worth factor in deiermining 
economic life 

There are a number of mathematical et^ua- 
tions which integrate the variable of increasing 
maintenance cost etc., and enable one to come 
to a figure of minimum cost life with increas- 
in«: maintenance cost. It is not the intention 
of the Committee to go into these inatheriiatical 
iiinctrons in any great detail. In fact, to work 


out the actual figure of minimum cost, life for 
a given item of equipment, one has to neces¬ 
sarily summarise various elements of costs in 
terms of "Present worth" of various figures. For 
instance, iiiaintenance cost at the end of a year 
as shown in the above example, would have 
to be reduced to 'Tresent worth" by adopting 
a certain rate of interest and determining the 
multiplication factor corresponding to each year 
of life of machine. Besides this, the capital re¬ 
covery amounts for each year under considera¬ 
tion, will have to be added to obtain the an¬ 
nual figures of maintenance plus capital re¬ 
covery with ititurn. This again is a fairly in¬ 
volved procedure. However, the summation 
of all these factors would generally take the 
form of a curve below: — 


I 

w 1 



MINIMUM COST LIFE OF AN ASSET WITH CONSTANTLY iNCREASING 
MAINTENANCE COST 


! 
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8.3.6,6 Economic life as reckoned by the Com¬ 
mittee 

If other factors like physical impairment or 
declining efficiency of the machines and obsole¬ 
scence costs have to be combined in the exercise 
for determining the economic life of machines, 
the mathematical equation gets further invol¬ 
ved and complicated. However, since the as¬ 
pect of obsolescence would not have a direct 
bearing on the equipment in use in our country, 
specially when more and more indigenously 
manufactured items of equipment are to be 
put to use without change in makes and models 
over long periods, the consideration regarding 
obsolescence has not been taken into account 
for purposes of the study carried out by the 
Committee. The consideration regarding eco¬ 
nomic life has, therefore, been limited more to 
the excessive maintenance and repair costs and 
the possible decline in efficiency of machines. 
Assuming that a certain amount of in-put will 
be made into the machines by way of increas¬ 
ed repair costs, the machine is assumed to be 
maintained in operation with a certain mini¬ 
mum efficiency. With regard to inadequacy of 
equipment this is more an exercise of plant 
planning and has to be dtalt with separately and 
not necessarily in relation to the economic life 
of the equipment. 

8..3.7 Evaluating the Life of Equipment 

8.3.7.1 Analysis of data ds collected from 
users 

The Committee have collected data legard- 
ing year of purchase of different items of equip¬ 
ment working with various users in different 
sectors and the total hours of operation of the 
machines so far (upto the end of lf>70). In¬ 
formation has also betn compiled in lespect of 
hours of operation of these machines over a 
period of 5 years upto November, 1970. Where¬ 
as the users have felt it convenient to give 
the data regarding total hours worked 
by the machines from the time of their 
purchase, in relation to the operational hours 
for the defined period of 5 years preceding end 
of 1970, information has been given only in 
50% of the returns filed with the Committee. 

Selective sampling has been done as per Ap¬ 
pendix 8.2 to illustrate the maximum number 
of hours of operation of certain machines, cor¬ 
responding to the number of years the machines 
have been in use. 


It may be seen from this Appendix that some 
of the machines have clocked 20000 hrs. to 
30000 hrs. in a period of 10 years to 15 )ears. 
Some items of machines—principally Cranes, 
have clocked more than 40000 hrs. in a period 
of 1.5 to 18 years. As opposed to this, in cer¬ 
tain cases, the machines have clocked less than 
.5000 hrs. even in a period of 10 to 14 years. 

In relation to annual utilisation of machines 
during the last five years, preceding end of 
1970, a separate analysis has been made for 
the five major categories of equipment, viz.. 
Excavators, Crawler Tractors, Dumpers, Moto¬ 
rised Scrapers and Cranes. This is given in 
Appendix 2.2. Side by side, with the figures of 
average total hours worked per year per ma¬ 
chine during the last five years, the average 
annual utilisation during the entire period the 
machine was in the use since the time of its first 
commissioning, have also been furnished there¬ 
in. 

It may be seen from this Appendix 2.2 that 
in some cases, the machines have been utilised 
for more than 5000 hrs. per year (these are 
machines purchased as late as 1969) while some 
of the machines have clocked more than 2000 
to 2500 hrs. per year, over a period of 5 to 6 
years of their service life. 

As also already stated, it has not been possi¬ 
ble to get the necessary data regarding main¬ 
tenance and repair costs of machines from 
different users in as detailed a manner as the 
Committee would have normally desired to 
have. It has therefore, been difficult to make 
a clear assessment as to how economical is the 
operation of those machines which have al¬ 
ready clocked 20000 hrs. to 30000 hrs. of opera¬ 
tion over a period of 10 to 15 years. On the face 
value of these figures, however, it can be only 
stated that had the machines not been useful 
to the user in giving certain production at rea¬ 
sonable rates, they would have discarded the 
machines. 

Hence, it is evident that the physical life of 
machines in use varies from one user to another, 
depending upon the conditions in which the 
machines are used, the job application, the in¬ 
put that is made by way of repair and maim 
tcnance costs etc., and the production that is 
obtained therefrom. Generally speaking, if the 
main assemblies and components of the machine 
tep on being replaced at periodical intervals, 
and also if such inputs by way of additional 
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investments give a residual life in operation 
commensurate with this investment, the user 
continues to employ the machines on the job. 
The Reliabilitation and Reclamation Oigani- 
sation of Ministry of Labour, Employment and 
Rehabilitation, has in fact, thought it prudent 
to con tin tee with the use of the old machines 
in preference to new juachiiies as the resultant 
cost of the work done with then old machines 
is cheaper compared to the cost of the work that 
may be generally done by latest models of the 
new machines in the market. This is in spite 
of the growing cost of repairs to the machine. 

8.3.7.2 Case study 

In examining the issue regarding economic 
life of equipment and the maintenance and re¬ 
pair cost of machines, for illustrating the Tife' 
in use of machines, the Committee have come 
across one example at Ncyveli Lignite Corpora¬ 
tion, w^here inspilc of Caterpillar D—8 Tractors 
having initially worked for 15000 to 20000 hrs. 
on the job, were subjected to major repair and 
overhaul in order to sustain these machines in 
use for further spans of life. Normally, according 
to the schedules previously laid down for life 
of Crawler Tractors, these machines would 
have been discarded when these had clocked 
10000 to 12000 hrs. of operation. Flowcver, in¬ 
spite of rigorous working conditions as obtain¬ 
ing on the Neyveli Lignite Corporation job, the 
user could obtain useful service from the ma¬ 
chines upto 15000 to 20000 hrs. of their opera¬ 
tion and yet they decided on further repair 
and overhaul of machines. 

The work of repair and overhaul was assign¬ 
ed to a private agency at a cost of Rs. 3.05,000 
a machine approximately. The major items 
of repair to be done to the machine included re 
placement of certain parts and reconditioning 
of the others. A list of major parts replaced is 
given below^ From the data received in this 
connection, it is observed that it involved 1100 
man-hours of skilled labour and 400 man-hours 
of unskilled labour to thoroughly repair and 
overhaul each machine. The agency doing this 
w^ork expects that the machines would perform 
well on the jol) for 10000 to 12000 hrs. atleast 
with additional repair costs as may Ijc nor¬ 
mally expected to he incurred on new machines 
of this class and category. 

Hence, when these machines are finally dis¬ 
carded, these would have worked an average of 
25000 hrs. approximately. While there is no 


doubt that a judicious decision for repair and 
overhaul of such maebines, which have been 
in use for long periods of operation upto 15000 
hrs- to 20000 hrs., would include consideration 
of the replacement costs of the maclune (at pre¬ 
sent day market value of identical machine—in 
this case an indigenous product) and the cost 
of repairs involved, the main point that gets 
highlighted is that we can continue to use a 
machine as long as it is considered economical 
in operation, maintenance and repairs. 

Major Purls replaced, 

Diesel Engine 

Water Pump. 

Lub. oil Pump 
Fuel transfer pump 
Fuel injection pump 
T urbocharger. 

Starting Engine. 

Carburettor 
Magneto 
Oil pump 
Chilth group. 

Electrical system 

(Generator 

Starter 

Regulator. 

Elyivheel clutch 
Complete group. 

Transmission 

Oil |>ump assembly, 

Etna I drive. 

Oil pump assembly 

Hydraulic system 

Hydraulic steering pump assembly. 

Under carriage. 

Track rollers 
Carrier rollers 
Link assembly. 

8.3.7.3 Life as adopted by various users 
Major equipment users have rendered in¬ 
formation regarding the life they have adopted 
for various categories of c<itupmcnt in use with 
them. The table showing the lives as adopted 
is given at Appendix 8.3. From the informa¬ 
tion tabulated in the appendix it can be seen 
that there is a wide variation from user to user, 
in the life of the same category of equipment. 
While most of the users have reckoned lives 
as per the recommendations of the earlier 
C.P.M. Committee, some of the users have re¬ 
vised the lives as per their experience with the 
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machines. In most of such cases, the lives 
have received an upward revision. To quote 
an example, in a project, the life of Tractors 
initially reckoned at iOOOO hrs., .was revised up- 
wards to 12000 hrs., 16000 hrs., and still revised 
to 18000 hrs. to 20000 hrs., as the machines 
could still be profitably used on the job. 


8.3.7.4 Graphical re presentation 
To illustrate the economic life as defined in 
para 8.3.6.5 graphically taking into account the 
concrete examples and using data as received 
from different users of equipment, examples 
have been worked out and graphs drawn. The 
resultant shape of the graphs arc given below: ~ 
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Graph I relates to the case of Rear Dum¬ 
pers. In this case, the depreciation cost has 
l)eeii reckoned on Declining Balance Method 
at 2'>% depreciation (corresponding to 2 shifts 
operation) of written down value each year, 
while the repair costs are on actuals basis, 
computed from the actual figures of annual ex¬ 
penditure rendered by various users. 


This graph indicates a point where the curve 
giving the summation of residual value and re¬ 
pair costs crosses the horizontal line of 100% in¬ 
vestment. If the replacement cost of a machine 
remains the same as the purchase cost of the 
original machine, the economic life may be 
taken as the number of years corresponding to 
this crossing point. 
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However, in actual practice tlic purchase 
price of an equipment of the same specifica¬ 
tion has an increasing trend in course of time 
and the increase could easily be of the order of 

6 to 7% every year. If this factor is taken into 
consideration the replacement cost (^f a ma¬ 
chine in the course of 7 to 8 years would be 
about 140 to 150% of the original equipment 
cost. Therefore, instead of looking at the in¬ 
tersection point of the curve and the horizontal 
line of 100% investment, one has to seek the 
intersection point of.the curve and a sloping 
line going upwards from 100% investment at 
the initial year to 140 to 150% investment at 
the 7th or 8th year. If this is dope the economic 
life will increase from 5 to 6 years to about 

7 to 8 years. For our purposes the economic 
life may be judged by such reckoning. 

Similar graphical representation in relation 
to Tractors (Graph II) however, leads to a 
little anamolous position, in as much as, the 
economic life point, in relation lo 100% of 
investment cost occurs at the end of 3 years’ 
life of the machine. In this case, the repair 
costs relating to the Track Group and Under¬ 
carriage items make the major portion of the 
repair expenditure on the machine. . If the 
Crawler Tractor is to be equated to a pneu¬ 
matic tyred equipment, the cost of repairs to 
the Track components may have to be treated 
like the cost of repairs/replacement of tyres on 
a pneumatic tyred machine. If that is done, 
the curve relating to Crawler Tractors (Graph 
III) would be similar to the one for Dumpers 
and the economic life point would arise in the 
5th to 6th years of work when double shift 
work is involved. In respect of the item of 
Excavators (Graph IV) the economic life point 
would go beyond 5th/6th year of service life 
of equipment and may touch 10/11 years ser¬ 
vice life. 

Above is only a graphical representation of a 
possible method to be followed for determining 
the economic cost life of a machine. However, 
in actual practice, this is a matter of dose 
examination and study of the data recorded 
in relation to given items of equipment year 
after year and cumulatively over the period 
under consideration. 

It may be stated that the determination of 
economic life figures for such equipment can 


be determined precisely only in relation to such 
jobs where the equipment is to continue work¬ 
ing time after time, and not in relation to 
time-bound programmes as in the case of the 
Irrigation and Power Projects. The data so 
collected in relation to Irrigation znd Power 
Projects can at best be detailed and t xaniincd 
for comparative economics of different makes 
and models of equipment in the same cate¬ 
gory under given conditions. This can lead 
the prospective users of such equipment else¬ 
where to make more precise estimates of cost 
of work with given items of equipment of diff¬ 
erent makes in the same category. 

8.3.8 Conclusion 

Whatever may be the physical life obtained 
by various users, one cannot divest fioni consi¬ 
deration in this context the physical deteriora¬ 
tion of the machines to the point of its being 
physically unable to produce the profit or 
break even the economy in relation to invest¬ 
ment costs. Hence, there would certainly be 
some physical limitations which may render tlie 
equipment useless for any further use on a 
given job. It is this consideration related to 
experience in tlie use of particular items of 
equipment under given job conditions which 
helps in defining the physical life of the ma¬ 
chines. 

Granting that the input by way of repairs 
would continue to be made ia restoring the 
physical impairment of the machine due to 
ageing, given items of machines may l^e kept 
in use with profit for a given period of time 
in years. The work pattern and the intensity 
of use of machine—whether in single shift or 
multiple shift and the severity of the job con¬ 
ditions, determine the extent of usage of the 
machines time-wise. 

Keeping in view the assessment as above, 
based on sample analysis of the information 
received, it can be generally stated that for an 
average piece of earthmoving machine (barring 
a few exceptional cases of electric powered ex¬ 
cavators), the average figure of service life 
would be below 20000 hrs„ corresponding to 
a period of 8 to 10 years of operation. Without 
getting into the basic exercise for determining 
the economic life of equipment considering all 
its aspects, the figures of life in years and ex¬ 
pected hours of work have been tabled out in 
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the statement at Appendix 8.4. This table fur¬ 
ther indicates the figures of percentage to ac¬ 
count for depreciation, the residual value and 
the repair cost during life time for accounting 
purposes. 

It may also be necessary to indicate that 
under certain conditions which may be very 
severe (machines working on high altitudes and 
hilly terrain, where road making etc. is the 
main job to be done by such machines) the 
useful life (to give the required degree of reli¬ 
ability) of equipment in number of years may 
be sealed down; but all the same, this will be 
a predetermined factor before the commence¬ 
ment of the work. The main idea is to write¬ 
off the part of the capital cost (capital cost 
minus salvage value) of the equipment over 
a given number of years of life of machine by 
any method of depreciation, as all methods of 
depreciation amount to writing off the total 
cost of equipment over a given period. The 
work being done by Border Roads Organisa¬ 
tion would fall in this category. One of the 
primary considerations that may prevail in such 
a thinking of adopting a predetermined speci¬ 
fied figure of useful life for the machine under 
such conditions would be, to assure better re¬ 
liability of machines under such difficult condi¬ 
tion of work. In such a ease, it will amount 
to discarding the equipment somewhat in ad¬ 
vance of the expiry of the service life in years; 
but in that event, the residual value of the ma¬ 
chine would be more than the normal 10% 
figure. The discard point in the life of the 
machine and the residual value thereof, would 
normally get appropriately co-relatcd, in the 
table showing life at a particular time and the 
corresponding depreciated value. 

The recommendations for stipulating a fixed 
schedule of life of machines for replacement 
purposes would be only for furnishing tenta¬ 
tive guidelines and not for laying a rigid rule 
to discard a machine when the operational 
hours cross a certain figure already laid down 
in the table prepared for the purpose. The 
user must be guided by the record ol costs main¬ 
tained by him during the life of the machine 
in use. 

8.4 Major Repair and Field Repair Charges 
over the last 10 Years, in respect of 
Various Items of Equipment in terms of 
(1) Sparc Parts and (2) Labour. 


8.4.1 Elements of Repair Cost 

Continued use of equipment results in phy¬ 
sical deterioration of the moving components 
and parts in a machine. This results in physical 
impairment which further results in reduced 
efficiency in operation of a machine. Unless 
timely action is taken to seize the rate of wear 
on components, through timely repairs, or for 
a complete assembly through timely replace- 
mciu of components, the machine may have to 
be discarded when it has worked for a small 
fraction of its expected service life. Such re¬ 
pairs become necessary in part during the course 
of operation of equipment, and these are then 
termed as ‘Running repairs', or ‘Field repairs*. 
At periodical intervals in the operational ser¬ 
vice of the machine, however, more intensive 
repairs become necessary where the machine 
has to be stopped and taken to a service shop, 
or repair shop, and dismantled for a thorough 
check up of the assemblies, sub-assemblies, com¬ 
ponents and parts of the machine. The 
repairs resulting from such periodic che¬ 
ckups at long intervals take the shape of “Major 
Repairs**. The periods at which the running 
repairs and the major repairs become neces¬ 
sary, are determined by exercising preventive 
maintenance inspections. 

According to the system in vogue at present, 
the users of equipment classify the running re¬ 
pairs as “Field repairs*', “Minor repairs" etc., 
while the repairs carried out at periodic in¬ 
tervals when the machine is laid off from the 
work arc termed as “Major Repairs*', or “Over¬ 
hauls." 

Normally, it is very difficult to lay down a 
precise set of criteria for a classification of the 
repairs as “Minor Repairs*', or “Major Re¬ 
pairs". Occasionally, in the interest of sustain¬ 
ing continuous production on the job with the 
machines, it is customary to replace some of 
the components and assemblies on a machine 
by new assemblies and components or reno¬ 
vated/reconditioned assemblies and components 
etc. Eventhough the cost of such replacements 
is substantial in monetary terms, the fact that 
the downtime of the machine for such complete 
assembly replacements is much lesser than the 
time normally involved in overhauling of ma¬ 
chine, some of the users of equipment classify 
such repairs as “Running Repairs”, or ‘field 
Repairs*. Cases have come to the notice of 
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the Committee where the ‘‘Running Repairs” 
Charges far exceed the “Major Repair Charges” 
for given items of equipment. From standpoint 
of economics of equipment, and the history of 
performance of the machine, classifying the re¬ 
pairs as “Running Repairs” or “Field Repairs” 
and “Major Repairs”, is misleading. It is, 
therefore, the considered opinion of the Com¬ 
mittee to classify the repair costs under one 
head, not making a distinction bt'tween the 
running repairs and major repairs. 

"Fhc two major elements of (ost involved in 
repair costs are: 

1. Cost of spare parts used for repairs and 

2. the cost of labour. 

The cost of Sparc parts makes the bigger part 
of the total expenditure on repairs. 

8.4.2 Composition of Repair Charges us Re¬ 
ceived from various Projects 

It has not been possible for the Committee 
to get data relating to repair charges over the 
last 10 years in respect of various items of 
equipment in terms of: (1) spare parts, and 
(2) labour. Even to compile such information 
for a period of five years has been problematic; 
the main reason being that the records on the 
extent of repairs are not kept properly by the 
users of equipment and are inadequate. 

Attempt was made to collect the informa¬ 
tion from only 34 major users of construction 
equipment in the country. Useful data could 
only be received from about 12 major users. 
The data, as received, has been compiled and 
given in Appendix 8.5. 

Ill some of the cases, it was difficult to diff¬ 
erentiate between the expenditure on spare pans 
and labour, for want of proper records in this 
connection. The figures given in the Appendix 
indicate the expenditure on spare parts and 
labour combined for repairs to groups of ma¬ 
chines category-wise. The year-wise expendi¬ 
ture figures indicate the cumulative expendi¬ 
ture as a percentage of the initial purchase 
cost of the machine. Sampling of the informa¬ 
tion, as obtained, has been done for graphical 
representation thereof in relation to principal 
categories of machines. The graphs, based on 


repair costs figures as actually lendtred by 
various users, in relation to particular items of 
equipment, arc at Appendix 8.6. 

Bar Charts have also been drawn to reflect 
the expenditure at different slabs of working 
life of equipent—at 2000 hrs. intervals, for the 
same item of equipment used on different pro¬ 
jects. These charts show a wide variation in 
the expenditure under different slabs which 
could be attributed to variation in the job 
conditions and also to variation in the mana¬ 
gement efficiency. 

8.4.3 Norms for repair cost 

Almost for all items of equipment the repair 
cost if plotted against operational hours will 
take the shape of saw tooth pattern of a re¬ 
petitive cycle with repair cost going up w'ith 
each repetition. 

Let us take the case of a crawler tractor. In 
practice, the crawler tractor, as a machine, 
would undergo major repairs, or a complete 
overhaul after the first 3500 hrs. of its working. 
During that period, the repair work would com¬ 
mence with minor adjustments in the track- 
group and in the diesel engine, whereafter, 
till the wear and tear on track-group compon¬ 
ents reach the permissible limits, the track- 
components arc rebuilt and re used on the same 
machine, or another machine. After the instal¬ 
lation of the rebuilt components, these com¬ 
ponents give a life of about 50% of the new 
components/parts, whereafter, these can be dis¬ 
carded and replaced by new components. Once 
the new components are fitted on the machine, 
the cycle repeats itself with regard to the func¬ 
tional repairs to be carried out to these com¬ 
ponents on the machines, though in this in¬ 
stance, after the first replacement of components 
by new ones, the total cycle-time in the next 
replacement may be somewhat shorter—say 
80% of the first cycle time for replacement. 
Thus, the repetitive repair costs take the sliape 
of a repetitiev cycle. 

Based on the consideration as above, relative 
to the repairs on the track-group components 
of a crawler tractor, the Committee have con¬ 
sidered it necessary to assess or evaluate the 
repair costs of a given item of equipment in 
terms of groups/systems of which the machine 
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is comprised. As an example, a rear dumper 
can be broken up into 4 groups of compon¬ 
ents:—- 

1. The power unit or diesel engine. 

2. The clutch and the transmission, or in 
case of power-shifMransmission, the tor¬ 
que converter and the power shift trans¬ 
mission. 

3. The final drive. 

4. The wheels together with braking sys¬ 
tem. 

The cyclic order of repairs on each one of these 
groups/systems on the machine, both in terms 
of cycle-time and the value of repair costs dur¬ 
ing that cycle-time, can be assessed and the 
sum total of repairs properly tabulated com¬ 
mensurate with the operation hours, relative 
to each cycle. Further tabulation can be made 
to indicate the repair costs for progressive opera¬ 
tional time intervals of 2000 hours, 4000 hours, 
6000 hours (onwards with intervals of 2000 
hours each) etc. This would give an indication of 
the spare parts consumption for repairs at given 
intervals. 

The above example and the break-up of the 
machine into groups of components, can find 
extension in its application to any machine 
where the group may be of the same nature 
or slightly different, depending upon the type 
and category of machines in question. For 
instance, in an electrically operated power sho¬ 
vel, the groups would be slightly different, 
depending upon the type of electrical system 
used and the particular mechanical systems on 
that machine which are far different in nature 
when compared to a rear dumper, a crawler 
tractor, or a grader etc. The basic way of analy¬ 
sing the position, how^ever, remains the same. 

Integrating the repair cost figures relative to 
the groups/systems of the machines, as indi¬ 
cated above, in further relation to the data 
received by the Committee from various users 
of equipment corresponding to particular items 
and categories of machines and information so 
tabulated graphically, a summary statement 
has been prepared in relation to five major 
categories of machines to indicate the likely ex¬ 
penditure on repair costs on, (1) crawler trac¬ 
tors; (2) rear dumpers, (3) motorised scrapers 


(4) excavators (diesel and electric); and (5) 
front-end loaders (wliceled). These norms arc 
tabulated in Appendix 8.7. 

It may be stated here that this tabulation 
at Appendix 8.7 is to furnish only a guideline 
so that scaling for provision of spare parts can 
be done on estimated basis by individual users 
of equipment, with the larger objective of 
keeping the stocks of spare parts to the mini¬ 
mum possible limits in due relationship to lead 
time for procurement and the scale of consump¬ 
tion of parts at different stages of service life 
of machines. Ultimately, the experience of the 
users of equipment itself would be the main 
guiding factor in drawing up properly and 
more precisely a scale of provision of spare parts 
at different stages of service life of particular 
items of machines working with them. The 
latter case would particularly relate to such 
users of equipment as are engaged on produc¬ 
tion work—mainly the mining sector. In rela¬ 
tion to the equipment in use with the Irriga¬ 
tion and Power Projects, compilation of such 
data would be more from the point of view 
of benefit and guidance to the future users of 
Equipment for better precision in estimating 
the provision to be made in the project esti¬ 
mates on account of cost of spare parts for 
given items of equipment required to do the 
work in a time-bound programme. 

In the process of evolving norms for provi¬ 
sion of repair expenditure at different stages 
of service life of the machines, some weightage 
has also necessarily to be given to the degree 
of severity of the job conditions where the 
machines are employed. The tables of norms, 
as prescribed in Appendix 8.7 reflect work with 
machines under average or medium coiiditions. 
For the purpose of relating this to the actual 
job conditions obtaining under given situations, 
a separate table indicating the multiplication 
factors of equipment cost has been evolved and 
the same is given at Appendix 8.8. This table 
defines repair provision during the life time for 
“Excellent ', “Average” and “Severe” job con¬ 
ditions. T his is also further related to the in¬ 
tensity of use of equipment according to esta¬ 
blished work patterns—single shift or multi- 
shift operation of machines. 

The exact significance of classification of con¬ 
ditions as “Excellent”, “Average” and “Severe'^ 
is further explained in Appendix 8.9 w^herc. 
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according to the duty application of individual 
items of machines, the particular areas which 
would be classified under one or the other job 
condition, are briefly described. 

8.4.3 Scaling of Spare Parts 

In the previous Report of the Construction 
Plant and Machinery Committee (1954), it was 
indicated that the requirement of spare parts 
would take the following shape at different 
stages of lift of the machine: 


1st Stage . . • . 

10% 

2nd Stage .... 

15% 

3rd Stage . , * • 

25% 

4th Stage , . • • 

30% 

5th or last Stage , 

20% 


The base for this percentage was the total pro¬ 
vision for spare parts during the life-time of 
a machine. 

The present pattern emerging from the 
graphs drawn on actual consumption basis, 
does not largely contribute to scaling as above. 
This is rightly so because of the reason that 
after every major repair and overhaul of ma¬ 
chines, the maintenance/repair expenditure 
gets reduced until the time of next major 
repair and overhaul. The resultant pattern of 
cost of repairs to equipment takes a “saw tooth 
pattern’*. In order, however, to indicate the 
expenditure over each year of the service life 
of equipment or over each slab of its 2000 
working hours, the tables of norms piepared, 
indicate cumulative total of the provision of 
repair cost corresponding to particular time 
slabs in the service age of the machines. This 
has to be particularly kept in mind if the total 
reserve for provision of spare parts is to be 
properly evaluated. It must however, be parti¬ 
cularly mentioned that the purchases of spare 
parts w^ould have to be made commensurate 
with actual needs based on the pattern of con¬ 
sumption and the lead time for procurement 
as involved. 

8.4.4 Labour Cost 

In relation to the element of cost of labour 
involved in repairs, the figures as compiled, 
based on actual information received from some 
of the users of equipment, indicate a large 
amount of divergence. The labour charges 
expressed in terms of cost of spare parts, vary 


from 7% to 30%. The Committee considers 
that the labour charges may be fairly estimated 
at 10% to 15% of the cost of spare parts. 

8.4.5 Estimation of Repair Cost 

In order to reflect more precisely and practi¬ 
cally the basis of estimation of repair costs 
of equipment in terms of labour costs, the 
Committee also took up with the users of equip¬ 
ment, the matter regarding ‘man-hours* invol¬ 
ved in repair and overhaul of different ma¬ 
chine/assemblies/components of machines of 
different categories. The information so com¬ 
piled, is given at Appendix 8.10. The man-hours 
involved in repairs and the average amount of 
expenditure on repairs used in the process of 
such repair and overhaul, w^hen co-related one 
to the other, would also bring the figure of ex¬ 
penditure on labour to about 10% to 15% of 
the cost of spare parts. 

The Committee have also considered to 
make assessment of the average figures of man¬ 
hours involved in rebuilding of components— 
specially, track components of crawler trac¬ 
tors. The information is given in Appendix 
8 . 11 . 

The estimated figures of man-hours involved 
by way of labour for overhaul and reclamation 
of components work will help the users of 
equipment to get some of the serviceable parts 
reclaimed by some of the established agencies. 
In relation to track-components of Crawler 
Tractors, some of the Government Departments 
have established necessary facilities to do this 
work with the help of specialised equipment 
installed for the purpose. Some of the dealers/ 
suppliers of equipment have also set up such 
facilities in certain areas of the country. Since 
such reclamation process entails good deal of 
economy through conservation of old parts, 
(with 25% of the cost of spare parts as expendi¬ 
ture on reclamation, one can easily get 50% 
of life of the new parts/components), the users 
of equipment should make it a habit to resort 
to such conservation programme of parts ra¬ 
ther than keep replacing the old parts by new 
ones when the old ones have been run to des¬ 
truction. This matter has been dealt v^ith in 
more details in the Chapter on “Maintenance 
procedures” as a part of the preventive main¬ 
tenance work, 
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8.4.6 Norms of Life «wd Repair Protnsion of 
Tyres 

In relation to the subject of norms for life 
of equipment and the expenditure on spare 
parts and labour for its repairs, it has also to 
be mentioned that thene are certain items of 
parts used in the process of maintenance and 
repair of equipment which are treated indivi¬ 
dually and separately from the integrated ma¬ 
chine units for purposes of accounting of their 
repair costs or even depreciation. By this, the 
reference is to items like tyres and conveyor 
belts etc. 

The item of tyres, in relation to mobile equip¬ 
ment, is not included for evaluating the cost 
of equipment. The cost of tyres is depreciated 
separately and included in the hourly use rate 
of equipment, wherever such estimated use rate 
charges are adopted for accounting purposes. 
A separate figure of life of tyres is decided upon 
by estimation consistent with the load to be 
carried, the average speed of vehicles, the type 
of surface to be negotiated and above all the 
rolling resistance of the surface over which it 
plies. 

8.4.6.1 Life of tyres 

It is customary to work out the estimated 
life of such tyres based on a number of factors 
as given below. 

Factor* in Earthmover Tyre Life 

Group I —Maintenance includes in ftaiion 


Excellent . . . . . . . 1.1 

Average. 1.0 

Poor. 0.7 

Very bad. 0.4 

Group II— Maximum speeds 

15 KM per hour. 1.2 

30 KM per hour . . . . . 1.0 

45 KM per hour. 0.8 

60 KM per hour , . . . 0,5 

Group III — Curves 

None .. 1-1 

Moderate ....... 1.0 

Severe, single wheels. 0.8 

Severe, dual wheels . , . 0.7 

Severe, tandem wheels , . , , ■ 0,6 


Group IV — Surface 

Show, packed, no road exposed Earth . 

3.0 

Hard packed earth ..... 

1.0 

Soft earth or sand matinained 

l.O 

Gravel road, well maintained. 

0.9 

Soft, earth, some rock 

0.8 

Mud, ordinary ....... 

0.8 

Gravel road, poorly maintained . . 

0.7 

Mud, abrasive or with rock 

0.5 

Blasted rock 

Soft coal. 

0.9 

Soft shale or limestone ..... 

0.7 

Granite, gneiss, trap, basalt. Hard sHale or lime¬ 
stone . ♦ . . 

0.6 

Slate or schist ...... 

0.4 

Lavac, hard surface .. 

0.3 

Obsidian, volcanic glass; flint' . i . 

0.1 


Black top 


Glean, wet. 

1.4 

Gold weather ..... 

1,2 

Hot weather, 75 to lOO^F . . . . ^ 

0.8 

Very hot, over 100®F ..... 

0.5 

Group V — Loads 


Recommended by Tyre and Rim Assn. Full Load 

1.0 

50% underload . . . ... 

1.2 

20% underload ...... 

1,1 

10% Overload ...... 

1.0 

20% Overload . . . 

0.8 

40% Overload. 

0.5 

Group VI— Wheel position 


Trailing. 

1.0 

Front (iion-driving) . . . • • 

0.9 

Driving . • • . • 


Rear dump ...... 

0.8 

Rear dump tandem , . . . . 

0.7 

Bottom dump 

0.7 

Scraper, self-propelled. 

0.6 

Group \ll—Grades, Drive tytee only 


Level Firm Surface ..... 

1.9 

6% maximum 

0.9 

10% maximum. 

0.8 

15% maximum. 

0.7 

25% maximum. 

0.4 

Loose or slippery surface 


6% maximum. 

0.6 

10% maximum. 

0.6 

15% maximum. 

0.4 

Group VIII— Miscellaneous conditions and combinations 

Favourable, or counteracting 

1,5 

None 

1.0 

Unfavourable 

0.8 

Very unfavourable , , . t 

0,6 
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Following is an example showing how the tyre 
life would be worked out in relation to parti¬ 
cular factors chosen from the above table, as 
applicable for a particular job, where the tyred 
equipment may be in use: —^ 

Optimum tyre life 6000 hrs. or 100000 KM. 

Example, 

To determine the tyre life with the following 


condition of working: 

r» Maintenance, average— . . • 1.0 

IL Speed. 45 KM (maximum) • * 0.8 

in. Curves, moderate . • « • 1,0 

IV, Surface, soft earth, some rock ♦ . 0.8 

V, Load, 20% overload . , . • 0.8 

VI. Wheel position, Driving Bottom Dump 0,7 

VII. Grades, 10% maximum firm surface , 0,8 

VIII. Misc. condition, none . . ^ 1.0 


Tyre Life— (6000 hrs. or 100000 KM) xKOxO.SxKOx 

0.8x0.8x0,7x0.8x I.O 
-1720 hrs. 
or 29000 KM. 

8.4.6.2 Data as collected on life of tyres 

The Committee attempted to collect neces¬ 
sary data from different users regarding figures 
of hours of tyre life actually obtained on cer¬ 
tain jobs. Unfortunately, it has not been possi¬ 
ble to present a consolidated infoiination in 
this respect. This is mainly due to inadequate 
records maintained by the users of equipment 
regarding tyre life etc. All the same, in rela¬ 
tion to the very few projects, from whom data 
on tyre life could be obtained, the summary 
given in Appendix 8.12 furnishes the relevant 
information, 

8.4.6.3 Choice of tyres for increased life 

With the progressive development in design 
of tyres to suit different working conditions 
and job applications, the heavy duty tyres for 
earthmoving machines and other similar heavy 
machines afford the promise of longer lives in 
use. The only thing a prospective purchaser 
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of equipment is to be judicious about, is to 
make an appropriate choice of the best com¬ 
bination of tread design relevant to particular 
job conditions/applications, extra wear resis¬ 
tant features, if any possible, to be included 
in the design, the speeds to be negotiated and 
the ambient temperature conditions under 
which these would be used. Lot of research 
has been made by .the original equipment manu¬ 
facturers with regard to the type and size of 
the tyres to be used on particular units of 
machines in specific context of the speeds in¬ 
built into the units and the load to be carried 
thereby. Extensive study has also been made 
to withstand the heat generation aspect in us¬ 
ing such equipment on long haul distances 
over rutted roads and over black-top roads. 
The abrasive nature of certain materials like 
Iron Ore etc., has also been taken into account 
to manufacture tyres which would not wear 
out quickly and would cost the least per ton 
of payload carried by the machines. Such at¬ 
tention is necessary in selection of tyres for 
given items of equipment, as is basically neces¬ 
sary for making initial choice of equipment 
of a certain design suitable for the given job. 

8.4.6.4 Repair provision for tyres 

The repair costs of tyres are generally pro¬ 
vided for in the estimates of hourly owner¬ 
ship and operating cost of equipment at 15% 
of the cost of tyres over the life-time of the 
tyres. 

8.5 Summary of observatiousi and recommen- 
datiom 

Scanty foreign exchange resources and a late 
start in indigenous manufacture of construction 
plant and equipment in the country, resulted 
in increased dependence for import of equip¬ 
ment—from whereas countries who could offer 
aid loans/credits. This afforded restrictive 
choice of equipment in various categories. The 
resultant lack of standardisation brought in its 
wake a rather unhealthy effect on economy in 
construction/production costs. Except for the 
standard items of equipment of reputed makes, 
the standard of performance of the imported 
equipment has not come up to expected kvcls. 
To some extent, any developing country has 
to face such situations until even a partial de¬ 
gree of self-reliance and self-sufficiency is built 
up through development of local resources, 
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Such imports from restricted sources, lasting 
for comparatively shorter periods, could not be 
properly supported, regarding after-sales-service, 
by the foreign principals/agents/dealers/distri¬ 
butors in India. Some of them attempted to or¬ 
ganise themselves for such service only after 
being declared as the accredited agents/dealers/ 
distributors. Consequently, the initial low 
availability of some of these non-standard items 
of equipment got further reduced. The utili¬ 
sation of such equipment has been therefore, 
poor. 

Eventhough, in absence of proper record 
keeping on part of the users of the equipment 
regarding technical performance, cost evalua¬ 
tion and operational data, it is difficult to judge 
the economic life figures of machines, the re¬ 
ported figures of utilisation of equipment from 
the date of first commissioning of machines up- 
to November 1970, indicate that the machines 
are kept in use as long as these can be made 
to work. Similar or identical machines have 
clocked 5000 to 7000 hrs. in the course of 7 
to 10 years of their operation with some users, 
while with others, the correspondrng figures of 
life have been intimated to be 20000 hrs. and 
above 1 !) a similar period of time, or a little 
longer. Accepting the principle that intensity 
of use of equipment and the input by way of 
maintenance and repairs into the machines are 
the two main factors based on which schedules 
for working hours in life of equipment can be 
defined, recommended figures of life of ma 
chines in this connection, have been airived at. 

Information regarding major repairs, and 
field repair costs, including spare parts and 
labour costs, have been made available by a 
few users of equipment only. Based on a broad 
spectrum of analysis of the information so re¬ 
ceived, guidelines have been established indi¬ 
cating scale of provision for spare parts and 
labour costs. These have been further related to 
factors of severity of job conditions. The labour 
costs are reckoned at 10% to 15% of the cost 
of spare parts. The tables showing provision of 
repair charges can, therefore, be conveniently 
used for scaling out the consumption of spare 
parts, corresponding to a span of 2000 to 25000 
hrs. operation of tht^ life of the machines. 

In conclusion, it can be stated that for tech¬ 
nical evaluation of performance of equipment. 


cost evaluation, cost effectiveness, defect analy¬ 
sis, preventive maintenance methods of impro¬ 
vement etc., it is essential that the users of equip¬ 
ment maintain a proper record of, (i) perfor¬ 
mance of machines; (ii) the expenditure on 
operation, maintenance and repair; and (iii) de¬ 
tails of breakdowns, defects, adjustments, modi¬ 
fications etc., etc. A proper review of these 
records for given periods of time and on cumu¬ 
lative basis year after year, would present a 
clear picture to the equipment owner regarding 
economics of use of the machines. This would 
also help in introducing methods for improve¬ 
ment of performance in the methods of use, in 
carrying out any technical modifications in 
different systems of the machines; and in carry¬ 
ing out repairs to the required extent for opti¬ 
mum utilisation and production at least cost. 

Recommendations 

1. Bulk purchase of equipment of new makes 
should be resorted to only after (a) proper 
tests and trials are conducted initially on these 
machines by importing a small quantity into 
the country; and (b) the technical modifications 
on the design and construction features that 
may be indicated by the tests are properly 
carried out. 

2. The research and development organisa¬ 
tion of the manufacturers of indigenous equip¬ 
ment, besides making research for improve¬ 
ments in the design/systems of the machines 
based on experience of the equipment users in 
the field, should also make a continuous advan¬ 
cement in the technical front to make the ma¬ 
chines more productive at lesser maintenance 
and repair costs. 

3. Unless the items of equipment selected for 
manufacture are those, which have been pre¬ 
viously in use in the country and whose perfor¬ 
mance has been found to be satisfactory, a proto¬ 
type should be imported for rigorous tests and 
trials for technically evaluating its standard of 
performance before it is accepted for manufac¬ 
ture in the country. Such selection of equip¬ 
ment for indigenous manufacture may be done 
in association with the recommended Standing 
Conimitteie for Equipment Planning, 



4. Determination of a schedule for life of 
equipment should not be primarily related to 
the consideration for accounting of deprecia¬ 
tion costs. Instead it should be related to the 
subject of Equipment Economics. The cumu¬ 
lative costs of depreciation, maintenaace and 
repairs over the service life of the machine, 
should be the deciding factor. For this purpose, 
clear records be maintained regarding tost of 
maintenance and repairs. 

5. Repair costs should be classified under one 
head only without making a distinction bet¬ 


ween field repairs/running repairs/minor ic- 
pairs and major repairs. 

6. To gauge more accurately the expected 
costs of repairs to the machine, the machine 
should be broken up into systems/components 
—^power unit, clutch, transmission, final drive, 
hydraulic system,, electrical system, braking 
system and wheels/crawler tracks, etc. The 
anticipated intensity of wear and tear on parts, 
ill individual components/systems, can be sized 
up better by such analysis. 





CHAPTER 9 


HIRE CHARGES OF EQUIPMENT 


9.1 Need for Hiring out Equipment 

The rapid strides made by the construction 
industry in undertaking large scale construc¬ 
tion work according to defined time bound 
programmes has made it necessary that indus¬ 
try should keep pace with the modern methods 
and techniques of construction. This has fur¬ 
ther necessitated intensive use of complex and 
sophisticated equipment on the job. Such 
equipment being very expensive in terms of 
initial acquisition cost, it becomes necessaiy 
to evaluate precisely as to how far would it be 
prudent to purchase the required items of 
equipment for given jobs under execution 
specially when these are to last for short dura¬ 
tions. Most often, recourse is taken to assign 
such jobs of short duration to contractual agen¬ 
cies, unless the required equipment can be made 
readily available for departmental use on that 
job on diversion from some other jobs under 
charge of the same project authority or the 
State where the work is to be executed. Fur- 
ther more, the construction work, besides in¬ 
cluding the items of work where equipment is 
to be departmentally used, also involves other 
items of work generally let out on contract 
basis to the contractors. Some of these items 
may also, however, require the use of some 
machines. In such an event, it becomes essential 
that, if a contractor does not have the required 
machines as his own property and if the mach¬ 
ines are available with the project owning 
authority, or can be arranged to be made 
available by him to the contractor, the mach¬ 
ines are hired out to the contractor. 

Yet in a few other cases, the contract bids, are 
called for clearly based on the understanding 
that departmental machines will be hired out 
to the contractors for doing a given item of 
work within a period of time, which may ex¬ 
tent over 2 to 3 years or even longer. Some 
times, it also happens that inspite of the con¬ 
tractor offering to use his own equipment on 
the job, due to unforeseen breakdowns of/acci¬ 


dents to his machines, he has to obtain on 
rental basis some items of machines from the 
project authorities, if the work is to be com¬ 
pleted according to a pre-defined schedule of 
time. 

9.2 Need for Evaluating Hire Charges 

9.2.1 Competitive Bidding by Contractors 

Under such conditions to attract competitive 
bidding from competent contractors, it becomes 
necessary for the individual prospective bid¬ 
ders to know the equipment costs in relation 
to the time for which these would be required 
to be used on the particular work under bid¬ 
ding. Knowledge of such costs will provide in¬ 
formation for the intcUigent bidding. These 
costs would get related to prices for performing 
a unit of work to be done under contract. The 
price of the unit of work, as part of the total 
work to be done will be determined by the 
bidder by his assessment of such production 
in a unit of time. As an example, the contrac¬ 
tor bidding for excavation work would deter¬ 
mine the hourly production by a given combi¬ 
nation of machines and the corresponding figure 
of cost of owning and operating that equip¬ 
ment during the same unit of time viz., an 
hour. 

9.2.2 Assessment of equipment cost by owner 

The owner of equipment on the other hand, 
would be more aptly concerned with the owner¬ 
ship cost of the equipment, annual costs on 
construction equipment taking into account 
the cost items, such as depreciation, interest 
and insurance, which accrue even when the 
equipment is not being operated. Further more, 
he also considers the elements of cost charge¬ 
able to an individual unit of equipment for 
servicing, maintenance and repairs including 
repair parts and repair labour. A portion of 
these costs may not look visibly expendable at 
certain stages of life of the machine, when it 
is let out to contractors on rental basis, specially 


141 



142 


when the equipment is new, but the physical 
wear and tear of the machine in use may cause 
unnecessary expense on this account to arise 
in the subsequent period after the machine has 
been received back from the contractor. To 
account for such a contingency, the equipment 
owner has to so distribute the elements of such 
costs over the life of the machine that through 
uniformly levied or pro-rated apportioning of 
expenditure as an hourly charge, he is assured 
of recovering the total amount of expense he 
might incur during the service life of the 
machine. 

Such assessment/evaluation, also helps the 
the owner of equipment (A Government Depart-- 
meiit) to judge clearly if the rates quoted by 
a contractor, for an item of work on which 
the rented equipment will be used, are rea¬ 
sonable. 

Accordingly, therefore, the equipment owner 
must also know his equipment costs not only 
on hourly and on annual basis, but for the 
entire span of estimated life of equipment in 
question. 

9.3 Concept of Hourly Owiiciship 8c Opera¬ 
ting Cost. 

The equipment owner evaluates such equip¬ 
ment costs on annual basis mainly for the 
convenience of annual accounting of expendi¬ 
ture according to financial years, as also to meet, 
in some cases, the provisions of the financial 
rules in relation to Income-Tax Law etc. 
When all the annual equipment expense ele¬ 
ments are so grouped and averaged for a mach¬ 
ine or for a group of like equipment units by 
an hour, the resultant figure of cost is termed 
as “Hourly Ownership and Operating Costs.*' 

9.3.1 Elements 

The elements of costs as such are generally 
classified as: 

1. Depreciation. 

2* Direct Costs. 

3. Indirect Costs. 

9.3.2 Depredation 

The item of depreciation is generally used 
to signify the loss in value sustained by a unit 
of equipment due to mage or elapsed time. 
The depreciation charge may be based on com¬ 


plete amortisation of the original equipment 
costs, or by providing for some salvage value. 
This would be further dealt with separately 
under item “Ownership Costs.’* 

9.3.3 Direct Cast 

Direct Costs are those chargeable to an indi¬ 
vidual unit of equipment for operation, main¬ 
tenance and repair, and includes such items 
as fuel, lubricants, repair parts and repair 
labour. 

9.3.4 Indirect Costs 

Indirect Costs include a broad category of 
expenses which are incurred for the upkeep 
of the entire equipment and must be charged 
to an individual unit of equipment by some 
method of proration. Supervisory and Clerical 
salaries, travel expense, public utility services, 
maintenance of buildings, depreciation of shop 
equipment and office supplies arc typical of in¬ 
direct equipment costs. These may some times 
be classified as “Supervision and Overhead 
Charges.” 

9.4 Hourly Ownership & Ojrcratiiig Cost for 
Accounting Hire Charges 

Another concept of classification of Owner¬ 
ship and Operating Costs involves grouping of 
elements of costs in a manner so that the owner 
of equipment can clearly visualise and assess 
the financial liability that has to accrue to 
him for keeping the equipment in good working 
condition. 

9.4.1 Ownership Expense 

The ownership expense in su(.b a case, in¬ 
cludes the elements of depreciation costs, inter¬ 
est charges on investment made and repair costs 
as well as any other taxes or storage and ware¬ 
housing charges that may be incurred by him. 
In brief, this would cover the cost of maintain¬ 
ing the property/capital equipment to be hired 
out, so that the normal requirement of recover¬ 
ing the cost of equipment by the end of its 
economic life can be properly met with. 

9.4.2 Operating Expense 

The elements of costs incidental to running 
and maintenance of the machines—including 
operational labour, operational supplies, main¬ 
tenance supplies (but without repairs due to 
normal wear and tear), and cost of any other 
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sundry items used in the process, are listed un¬ 
der “Operating Costs'*. The details in this 
respect have been elaborated in Chapter 13. 

9.4J PYomtian of the Expenses 

Proration of annual ownership and operating 
costs on hourly basis in relation to particular 
items of machines to be let out on rental basis, 
then makes a part of the hourly hire charges 
of equipment. 

The Indirect Costs or Supervision and Over¬ 
head Charges, similarly proiated on hourly 
basis, when integrated with hourly ownership 
and operating costs, make the figure of fire char¬ 
ges of equipment. 

9.5 Existing System of Hire Charges 

9.5.1 Collection of data 

The Committee, in the course of their deli*. 
berations on this subject, have collected data 
from various Government Departments, Pub¬ 
lic Sector Undertakings and Project Authorities 
to verify details of the prevailing practice in 
assessment of rental rates or hire charges for 
equipment. The details as collected in this res¬ 
pect, are given in Appendix 9.1. 

9.5.2 Observation 

A study of the details given in that Appendix 
clearly reveals that there is no uniformity in 
the method of assessment of the basis elements 
of costs—ownership and operating cost, in the 
rate structure of hire charges adopted by va¬ 
rious users of equipment. Some of the project 
authorities go by the stipulations in the State 
PWD Manual which defines the hire charges 
at a certain percentage figure of the market 
value of the machine per month. In other cases, 
the hire charges are worked out to include the 
elements of cost relating to ownership of equip¬ 
ment and running and maintenance of equip¬ 
ment, Overhead, supervision and establish¬ 
ment charges are also levied on different pat¬ 
terns suiting the convenience of the project 
authorities, or Government Departments. 

9.6 Uniform Basis for Assessment of Hire 

Charges 

In order to provide a uniform basis for assess¬ 
ment of the element of costs that should be in¬ 
cluded in the rate structure of hire charges 


for equipment, the following items would be 
important:— 

1. Depreciation* 

2. Interest Charges, on average annual invest¬ 

ment. 

3. Repair Costs. 

4. Operational Labour Charges. 

5. Cost of Fuel, Lubricants and greases. 

6. Maintenance Labour cost. 

7. Cost of miscellaneous/sundry items. 

8. Overhead and supervision costs. 

9.6.1 Depreciation 

9.6.LI Concept of Depreciation 

Depreciation is the loss in value of the mach¬ 
ine or other property with time. It is deter¬ 
mined from total cost, salvage value and econo¬ 
mic life. Total cost is the sum of the purchase 
price, shipping and freight charges from place 
of purchase to purchaser's warehouse, costs of 
assembly and erection, and taxes, if any. The 
salvage value is the minimum scrap value that 
may be expected when the machine is comple¬ 
tely discarded and disposed of. Economic life 
is determined conventionally as the number of 
hours in operation of the machine in its life 
time. 

9.6.1.2 Methods of computing depreciation 

Depreciation may be computed by Straight- 
line Method, Constant-ratio (The Declining 
Balance Method), Some-of-the-years-digit Me¬ 
thod, or Service Outputs Method, 

9.6.1.3 Declining Balance Method unsuitable for 
accounting of hire charges 

A Contractor, in the event of owning his 
equipment for deployment on a given job, 
would account for all such costs by way of 
ownership and operating expenses of the mach¬ 
ines, in the manner warranted by the Income- 
Tax Rules. He would, accordingly, have the 
choice of adopting a Declining Balance 
Method of depreciation, when the amount of 
depreciation of equipment to be accounted for 
year after year, in the progressive operational 
life of equipment, would vary from year to 
year. Hence, for hire charges purposes, this 
would not be too aptly suited for evaluating 
the element of depreciation costt 
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9.6.1.4 Depreciation for accounting of hire 
charges 

The Straight-line Method consists simply of 
dividing the total cost (Salvage value is not 
considered for equipment given on hire), by 
the estimated life of the machine. This probably 
is by far, the most commonly used method of 
computing depreciation, specially when simpli¬ 
city of accounting alone is the main objective 
in view and keeping a separate set of books/ 
accounts for individual machines is to be avoid¬ 
ed. While in relation to equipment in use with 
Government Departments, the merits and de¬ 
merits of different methods of depreciation will 
be dealt with separately in Chaupter 13 “Ac¬ 
counting for the ownership and operating cost 
per plant hour”, for purposes of fixing a uni¬ 
form procedure for hire charges of equipment, 
the Straight-line Method will be used. 

9.6.1.5 Fixation of minimum charges to safe¬ 
guard against under-utilisation 

In relation to loaning of equipment on hire 
charges basis to contractors, certain specific si¬ 
tuations have to be taken into consideration. If 
the hire charges are fixed on per hour basis, 
there is a chance of the machine being under¬ 
utilised by the contractor with the reasoning 
that the hire charges would be paid for the 
actual hours the machine will be in operation 
during the period of hire. In such a case, since 
the depreciation would continue to accrue to 
the owner of equipment during the idle period 
due to under-utilisation, to safeguard against 
such under-utilisation, it is considered to fix 
basic minimum charges for different periods of 
loan of equipment on hire charges as follows:— 

1. Annual basis, corresponding to 2000 hrs. 

per year as a minimum charge. 

2. Monthly basis, corresponding to 250 hrs. 

as a minimum charge. 

3. Weekly basis, corresponding to 60 hrs. as 

a minimum charge; and 

4. Daily basis, corresponding to 10 hrs. as 

a minimum charge. 

9.6.1.6 Safeguard against the burden of idle¬ 
time depreciation 

Further more, if a machine is given on rental 
basis tor a period of one month, whereafter, 
the machine is returned to the storage yard 
and keeps idle for an assumed period of two 


months, whereafter again it is rented out to 
another contractor for a period of three months, 
the depreciation would continue to accrue to 
the owner of the equipment even during the idle¬ 
time period. Hence, with regard to the element 
of depreciation, certain safeguards have to be 
provided in the rate structure of hire charges, 
so that the owner of equipment does not have 
to bear the burden of the costs of depreciation 
for the long periods of idle time. 

There are many conventional practices to 
provide for additional charges in the rate struc¬ 
ture of hire charges to safeguard against such 
burdens of idle-time depreciation on the owner 
of the equipment. This has to be partially achi¬ 
eved by considering the life-span of equipment 
at a slightly lower figure than what is actually 
achieved and considered in the Chapter 13 
“Accounting for Ownership and Operating 
Costs”. 

Further, the possibility of idle-time will be 
more in case of hiring out the equipment on 
hourly basis than the hiring on daily basis and 
in case of hiring out on daily basis than the 
hiring on weekly basis and so on. For this pur¬ 
pose, the rental rates for hiring out equipment 
on hourly barns, daily basis, weekly basis and 
monthly basis have to be assessed at certain 
higher figures than the rates for hiring out on 
yearly basis. The additional hire rates as would 
be charged on monthly, weekly, daily or hourly 
basis, would cover a part of the idle-time 
depreciation. 

This classification of rental charges as 
above, will be referred to in a subsequent por¬ 
tion of this Chapter in relation to ownership 
expense charges in the hire charges. 

9,6-2 Interest Charges 

The interest charges arc to be related to the 
average annual cost of equipment based on 
the life of equipment in number of years—the 
yearly life figures being obtained by dividing 
the total life hours of equipment by 2000 hrs. 
per year. 

The average annual cost of equipment is 
determined as follows:— 

n -4" 1 

Capital cost of Equipment X- 

2n 

where ‘n’ is the number of years of life of a 
machine. The rate of interest per annum may 
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be taken at prevalent figures at the time the 
equipment is given on hire charges basis. 

9.6.3 Repairs 

9.6.3.1 Account in g of Repair Costs 

In general, repair costs constitute certain 
unknown factors in the equations of the rental 
cost and economic life. The repair costs keep 
increasing year after year with the progressive 
ageing of the machine. However, since these 
costs have a vital bearing on the economic life 
of a unit, these also have to be so accounted for 
that the owner of equipment does not sustain 
a loss even if the equipment is let out on hire 
charges basis to contractors for short periods. 
Here again, it is considered difficult to put a 
sliding scale for charging the element of cost 
of reapirs which may keep increasing as the age 
of the machine increases. The only possible 
way to simplify the method of evaluation of 
repair costs to be included in the rental charges 
would be to consider the overall span of life 
of the machine in number of hours, and deter¬ 
mine the hourly charge by dividing the total 
repair costs for the life time by the total life 
hours. 

9.6.3.2 Scaling of Repair Cost 

The total repair costs for the life of a mach¬ 
ine would, however, have to be scaled out pro¬ 
perly, keeping in view, the type of activity to 
be performed by the machine, the job condi¬ 
tions and the situation where it will w;ork and 
other considerations, as explained and defined 
in Chapter 8. 

9.6.4 Oivnership Cost 


Daily basis . . , 1.6 X pet hr. 

Hourly basis . . . 1.7 X pel hr. 

If ‘Y’ be the repair charges of equipment per 
hour, the ownership expenses for renting out 
equipment on different basis will be as fallows: 

Yearly basis .... X+Y 

Monthly basis , , 1.2 X+Y 

Weekly basis . . 1.4 X+Y 

Daily basis .... 1.6 X+Y 

Hourly basis , . . . 1.7 X+Y 

In case the equipment works for longer dura¬ 
tion—more than the niinimum hours referred 
to in para 9.6.1.6 preceding, the carge for 
additional hours would be on pro-rata basis 
at the rates mentioned for the corresponding 
periods. 

9.6.4.2 Evaluation of Oxunership Cost 

The ownership cost per year can be evaluated 
from the following formula for determining 
the ownership clement of the hire charges 
on yearly basis, monthly basis/wcekly basis/ 
daily basis/hourly basis: 

be the Capital Cost of equipment in 
Rupees excluding cost of tyres, if any 

*H* be the life of equipment in hours. 

‘n* be the number of years of life of equip¬ 
ment. 

*i’ be the Rate of Interest Charges per year. 

*R* be the factor of cost of equipment as re¬ 
pair charges during the life time (in¬ 
cluding price escalation and obsoles¬ 
cence factor on cost of spare parts). 

Ownership Cost per year 

Deprtciation per year . . = - 


9.6.4.1 Oivnership Charges-—relationship With 
rental basis 

Referring back to the conventional classifi¬ 
cation of periods for letting out equipment on 
rental basis to contractors, as referred to in 
paras 9.6.1 and 9.6,1.6 it may be indicated that 
if, in relation to a given item of machine loan¬ 
ed out on annual basis for a minimum of 2000 
hrs., of work in a year, the hourly depreciation 
and interest charges are ‘X’, the corresponding 
figures for hourly rate of depreciation and in¬ 
terest expense for renting out equipment on 
monthly, weekly, daily and hourly basis would 
be as follows;— 

Monthly basis . . 1.2 X per hr. 

Weekly basis , . 1.4 X per hr, 


Interest Charges per year 


C(n+1) , i 
2n 100 


Depreciation + Interest per year 



Repair Charges per year 


RG 

n 


Ownership cost per year 



1 


(n-l-l) i 

200 



Ownership Cost per Hour 
Depreciation-[-Interest per hour 



1 4 


200 J 


...X 


Repair Charges per hour 
Ownership cost i>er hour 


H 


H 



(n+I)i I p ) 


..X+Y 
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9.6.4.S Table 

A table indicating the life of equipment in 
hours/years, the rate of anual depreciation, 
the cost of repairs for average working condi¬ 
tion inducing escalation and obsolescence fac¬ 
tor on cost of spare parts and the figures of inte¬ 
rest charges at 6% of average annual invest¬ 
ment, corresponding to the figures of life in 
years of different items of machines, is given 
at Appendix 9.2. The total covers only 24 items 
of equipment which are generally let out on 
hire to contractors by the project authorities/ 
owners of equipment. 

Should there be any other items to be let 
out on hire charges, the broad outline of eva¬ 
luation of different elements, of ownership ex¬ 
pense as given, may be adopted as guide line 
in working out the figures in relation to parti¬ 
cular additional items of machines. 

9.6.5.1 General practice 

9.6.5.1 General practice 

The other main element of cost in the rate 
structure of hire charges is the operational 
costs. These would bear a direct relationship 
to the number of hours of operational of mach¬ 
ines in a given time except for the cost of oper¬ 
ation and maintenance labour employed as 
such staff is paid on monthly basis irrespective 
of the number of hours a machine can work 
in a given year, or a month. It is a common 
practice to permit the contractor to incur 
expenditure on this account by himself if the 
machines are given to him on rental basis for 
long duration of time. If the departmental 
labour is operating the equipment and all 
supplies of fuel and lubricants and greases etc., 
are made by the department, this charge is 
included in the hire charges figures. This hap¬ 
pens mainly when the equipment is given out 
on hire charges on hourly basis or daily basis 
and in some cases, even on monthly basis. 

9.6.5.2 Evaluatimi of operational cost 

It is also generally necessary to evaluate 
the cost of operation on hourly basis specially 
when the equipment is hired out on hourly, 
daily or monthly basis. In such a case, the 
elements of cost in operation (items 4 to 8 in 
para 9.6 above), have to be clearly assessed 
and summed up and then distributed over the 
figure of anticipated daily/monthly/yearly hours 


The operating cost per hour can be evaluated 
from the following formula. This is for rough 
estimation purposes only. 

F—be the fuel consumption per hour. 

L—be the labour cliarges (Opeialion and 
maintenance per year). 

T—be the cost of tyres in Rupees, 

h—be the life of tyres in hours. 

r—be the factor for repair charges to tyres 
as a cost of tyres. 

n—be the life in number of years. 

H—be the life in number of hours. 

Operating Cost, 

F uel Charges per hour . . = F 

Lubricant and sundry items per 

hour . , . . = 0.33F 

^ ^ 1 I-Xn 

Labour Cost per hr, , . = 

T 

Tyres, if any . . . — -jj- +rT 

Total: F+0.33 F+^+-~+^ 

1.33F+^ + ^(!+r) .Z 

9.6.6 Supervision and Overhead Charges 

9.6.6.1 Evaluation 

To meet the expense of supervision, account¬ 
ing and other contingencies arising in the pre¬ 
sence of liaison between the equipment owner 
and the contractor, to whom the equipment 
is let out on hire, the expense on this account 
incurred by the equipment owner is to be 
evaluated in terms of an hourly charge by way 
of overhead expense. This may vary from 
work to work and from one situation to ano¬ 
ther, depending upon the size of fleet of mach¬ 
ines let out on hire or (he type of work spread 
on which the machines are employed. This can 
be generally evaluated by the equipment own¬ 
er himself, but as a rough approximation, this 
may vary from 10% to 15% of the total hourly 
ownership and operating expenses. Provision 
for overhead charges must therefore, be always 
made in assessing the final rate of hire charges 
to be levied relative to items of equipment 
rented to contractors. 

9.6.6.2 Elenient of cost to he include 

The overhead charges would include the 
wages and other emoluments payable to the 
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staff deputed for supervision and inspection 
etc. of the machines, as well as the other items 
of expenses generally incurred by the equip¬ 
ment owner in providing transport to such 
staff, the expense on account of residential 
accommodation, water supply, electricity char¬ 
ges, functional benefits, over-time payments 
etc. 

9.6.7 Integration of Ownership and Operation¬ 
al Costs on hourly basis 

Considering the elements of costs as above 
by way of ownership expense and operational 
expense of machines to be let out on hire, the 
following formula may be used for this purpose: 

9.6.7.1 Ownership Cost 

Depreciation and interest _ ^ J ^ ^ i(n4‘ 1) ^ ^ 

charges per hour H ^ 200 j 


9.6.7.3 Ownership & Operating Cost. 

Assuming overhead charges at 12.5% of the 
Ownership charges and the Operating Charges. 

Total rental charges would be as follows:— 

On Ytarly basis . , . 1.125 (X+Y + Z; 

On Monthly basis . . . 1.125 0 -2 X+Y-fZ) 

On Weekly basis . . . 1.125 (1.4 X+Y+Z) 

On Daily basis , . . 1.125 (^1.6 XH-Y+Z) 

On Hourly basis . . . 1.125 (1.7 X+Y-f Z) 

The final equation, as it results from the 
above formula, clearly expresses the hourly rate 
of ownership and operating expense. This pro¬ 
vides a ready reckoner for assessment of the 
hourly ownership and operating expense in 
relation to given items of machines in terms 
of acquisition cost thereof. It is, however, 
pertinent to mention that in working out the 
exact figures of hire charges the exercise should 
b ecompleted as a whole and the resultant equ¬ 
ation as devided above, may be used for rough 
estimation purposes only. 

9.7 Terms and Conditions 

In what has been stated above, in this Chap¬ 
ter, the basis of framing hire charges for 
equipment has been explained in details., In 
order, however, to safeguard the interests of 
the equipment owner with respect to reco^^ry 
of annual equipment costs in full, simultane¬ 
ously providing for likely expenditure on re¬ 
pair and overhaul of equipment, it is most 


Repair Charges per hour = 


Ownership Cost per — 
hour " 




+R ^ X+Y 


Substituting the figures H — 10,000 

of i = 6 

n = 5 

R = 1 


2 18 C 

Ownership Cost on yearly = qqq per hour 
basis * 

2.18 C 

Minimum ownership cost = ■ .q XZOOO 
peryr. 

_ 2.18G 
5 

= 0.436 C 


Minimum ownership cost _ 1.2X 
per month 10.000 

= 0.0604G 

Minimum Ownership cost _ 1 .4x 1- 
per week “ 10,000 

= 0.015912C 

Minimum Ownership cost 1.6x1.81 + 1^,, m 
per day 10,000“^'' 

= 0.002888 


Minimum Ownership 
cost/hr. 


1.7x 1.18+b 

ro;ooo ' 

= 0.0003006 C 
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essential that the agreement to be signed bet¬ 
ween the equipment owning authority and the 
contractor who takes it on rental basis should 
make clear stipulations with regard to the 
following items: — 

1. Rental Period 

2. Rental Rate Basis 

3. Over-time Rate Basis 

4. Terms of Payment 

5. Loading and Freight Charges 

6. Notice of Return or Recall 

7. Sub-leasing of Equipment 

8. Relocation of Equipment 

9. Repairs and Maintenace 

10, Inspection. 

9.7,1 Owner to Prescribe terms and conditions 

Whereas the equipment owning authority 
would be in the best position to prescribe sui¬ 
table terras and conditions in relation to all 
other items listed above, in relation to “Rental 
Rate Basis”, “Repairs and Mainleiiance” and 
“Inspection” certain explanation may be neces¬ 
sary, if a uniformity is to be maintained by 
all concerned letting out equipment on hire 
to contractors. This is explained in what 
follows (based on typical provisions made in 
such contracts in LSA; this is for guidance 
only). 

9.7-2 Rental Rate Basis 

Normal basis of assessment of rental rate has 
been defined in respect of ‘Ownership Cost’ 
and ‘Operational Costs’. Situations have 
however, occasionally arisen when a contractor, 
having taken equipment on rental basis from 
the project authorities for long durations of 
time—2 to 3 years, has contended that he can 
ensure sustained maintenance and repair of 
equipment for proper efficiency in operation, 
only if the work of repairs to equipment is left 
to him. In such a case, the entire expense on 
repairs to equipment is offered to be borne by 
him. He has accordingly, further suggested that 
the element of cost on account of repair char¬ 
ges to equipment may be taken out of the 
hourly hire charges figure. Whereas in princi¬ 
ple, this is a reasonable demand, but considering 
all other aspects, this may not be a profitable 
proposition for the equipment owner to ac¬ 


cept, specially when a piece of new machine 
is hired out to a contractor and he uses it for 
a period of two years or about 4000 working 
hours and then returns the machine to the 
equipment owner. In such a case, the actual 
repair charges of the equipment as may possi¬ 
bly be incurred by the contractor, may not be 
commensurate with the intrinsic wear and tear 
suffered by the machine during that period. The 
magnitude of repairs that would be actually 
involved, when the machine is returned to the 
equipment owner, would be an additional bur¬ 
den to the equipment owner for which he has 
nut been properly compensated, if the element 
of repair charges/cost is completely discounted 
from the rate structure of hire charges. If, how¬ 
ever, the contractor is reasonably expected to 
use the machine for its entire life span, on the 
job he is executing, the equipment owner tan 
consider this element of cost to be discounted 
from the rate structure of hire charges. In ac¬ 
tual practice, such a condition can be seldom 
met with; and most often if the contractor has 
to use up the machine on the work awarded 
to him on contract, he would opt to own the 
equipment even though the initial expenditure 
on acquisition of the machine may be incur¬ 
red by the project authorities. Recovery of the 
cost of equipment in such a case, is made from 
the running bills of the contractor for the given 
items of work. Hence, to avoid any ambiguities 
in this regard to arise at later date, it is consi¬ 
dered advisable that the rate structure of hire 
charges on account of ownership expense should 
include the clement of cost on repairs and the 
repairs be carried out by the equipment owner 
at his own cost periodically. To the extent 
any running repairs arc to be carried out by 
the contractor, certain amount of rebate could 
be given to the contractor, commensurate with 
the actual expenditure on this account with 
the knowledge of the equipment owner. 

It is, therefore, considered essential that in 
inviting bids from the contractors for given 
items of work where the departmental machines 
would be let out on hire charges, the Rental 
Rates relative to particular items of machines 
must be clearly mentioned in the notice invit¬ 
ing tenders for the given items of works. Un¬ 
less this is done, unending disputes and con¬ 
troversies arise in the matter of assessment of 
recoveries to be made from the contractors. 
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9,7.3. Repairs k maintenance 

The lessor is generally required to supply the 
equipment in good operating condition. The 
lessee acknowledges by signing the contract 
that he accepts the equipment as being in good 
operating condition. Lessee also is to agree that 
he will pay extra all costs of repairs dining the 
rental period, including all labour, mateiials, 
parts and other items, except for normal wear 
and tear. 

Normal wear and tear is dehned as use of the 
equipment under normal working conditions 
with qualified personnel providing proper oper¬ 
ation, maintenance and service. If repairs ex¬ 
ceeding the normal wCiir and tear are neces¬ 
sary upon return of the equipment, the lessor 
is authorised to make such repairs and bill the 
lessee. The lessee agrees not to cover, alter, 
substitute or remove any identifying insignia 
displayed on the equipment. Lessee will not 
permit equipment to be abused, overloaded 
are used beyond its capacity. 

9.7,4 Inspection 

Before taking over the equipment on rental 
basis, the lessee may like to inspect the equip¬ 
ment. If such inspection is not done by him 
as a party to the agreement, but he deputes 
an agent to carry out the same, to the cost of 
such inspection will be borne by the lessee. In 
any case, it would be incumbent on the lessor 
to supply the equipment in good order and 
if, in the course of such inspection, any defici¬ 
encies on repairs get indicated in order to put 
the machine in good workin gorder, these 
could be made good or carried out by the lessor 
prior to handing over the machine to the 
lessee. 

On the other hand, the lessor will have the 
right at any time, to inspect his own equipment 
and will be given free access to it as well as 
the necessary facilities to accomplish the ins¬ 
pection. 

9.7.5 Collection of Data 

As an important part of the inspection, will 
be the collection of data in relation to hours 
of operation of equipment, fuel consumption, 
lubricant consumption and the visible wear and 
tear of the parts/components of the machine, 
the lessor may devise certain proformae for 
reporting upon the operational performance 


and maintenance of the equipment so that re¬ 
covery of rental charges is also facilitated. 

A set of proformae that may be piescribed for 
this purpose are the following :— 

L Daily report of operation of equipment 
given on hire. 

2, Daily report of repair earned out to 
equipment given on hire. 

3. Daily maintenance repoit. 

Appendix 9.3.1 to 9.3.3 indicates these speci¬ 
men forms. 

9.8 Summary of Observations and Recom¬ 
mendations 

The number of private agencies/con tractors 
in the country, who own the equipment for 
construction works, is very small. An average 
contractor docs not cheerfully accept the idea 
of making huge investments in capital equip¬ 
ment in view of (he uncertainity of the future 
potential of work on which he may use such 
equipment. Hence, most of the contractors look 
forward to taking equipment on hire charges 
from Government ageicies fo"* whom they have 
to work. 

In letting out the machines on hire charges 
to contractors, the equipment owner feels con¬ 
cerned with recovery of investment costs—capi¬ 
tal cost of equipment, interest charges and the 
repair costs at least in proportion to the time of 
use of equipment. The contracts for hire charges- 
of equipment, unless arc governed by pre-de- 
fined commercial or contractual terms and con¬ 
ditions, generally raise unending disputes 
between the lessor and the lessee. 

Since repair costs are generally heavy and 
indeterminate, he attempts to provide safeguards 
at least for the cost that may accrue to him, 
in restoring the equipment to good working 
order after its return by the contractor, while 
the contractor may attempt to make the maxi¬ 
mum use of equipment with comparatively lesser 
input on maintenance and repairs. Hence, the 
equipment owner has to so construct the rate 
structure of hire charges, that no loss is in¬ 
curred in the process of hiring oUt of equip¬ 
ment. 

Since even the identical items let out to the 
contractors may not have the same initial 
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purchase price or acquisition cost figures, it 
is difficult to prescribe a rate of hire char¬ 
ges for given items of equipment as a standard 
for reference by all equipment owners/contrac¬ 
tors* At best the uniformity in the elements 
of costs in the hire-charges rate-stracture, and 
the rate of assessment of each can be prescribed. 

Recommendations 

1. The rental rates or hire charges of earth- 
moving and construction equipment should be 
assessed at a uniform basis by the Government 
Departments in the country and the following 
elements of costs should be considered for this 
purpose. 

(i) Rate of depreciation; 

(ii) Interest Charges; 

(iii) Repair costs; 

(iv) Operational labour charges; 

(v) Cost of fuel, lubricants, greases etc; 

(vi) Maintenance labour cost; 

(vii) Cost of sundry items; 

(viii) Overheads and supervision charges. 


2. Straight line Method of Depreciation should 
be adopted for calculating the hire charges. No 
salvage value is to be considered in such cases. 

3. To safeguard against idle depreciation due 
to underutilisation of machines given on hire, 
basic minimum charges for defined periods of 
loan of eejuipment should be fixed, 

4. To safeguard against the burden of idle 
depreciation due to machines lying idle for 
certain periods without being given on rent, the 
following practice should be adopted to provide 
for the additional charges:— 

(i) The life of equipment be fixed at a 
slightly lower figure than tlie normal 
schedules for departmental machines. 

(ii) The rental rates of hourly basis, daily 
basis, weekly basis, monthly basis, should 
be assessed at a slightly higher figure. 

(iii) The rate of higher charges for specified 
items of equipment and the conditions 
of contract should be clearly mentioned 
in the notice inviting tenders for work 
by the contractors where departmental 
equipment will be hired out to them. 
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MAINTENANCE PROCEDURES 


10*1 Definition 

Briefly speaking, maintenance is the function 
of keeping a commodity, a structure, an inte¬ 
grated assembly/component, or a product, in 
its original form, so that its functional pro¬ 
perties do not deteriorate to a point where 
it may involve hazards due to its growing 
unsafe or result in loss in productive capabi¬ 
lity thereof, if it is used for production, 

10,2 Functions of Maintenance 

The functions of maintenance can be sum¬ 
marised colloquially in three words, “SEE, 
OBSERVE AND SEIZE”. The importance of 
each letter in these three words integrate some 
of the important functions of maintenance 
engineering. The functions connoted by each 
letter of these words may be summarised as 
follows: — 

Systems Planning, and its 
Effective implementation 
Economically, to 
Obviate 

Breakdowns through proper 
Selection of good equipment with good 
Engineering design features: and 
Record Keeping, their 
Valuation entailing 
Expedition to timely action, and 

Stimulating 

Effective management; and 
Inspection with 
Zeal and 
Efficiency. 

The integration of all the factors, as above, 
in the above slogan, is the crux of the main¬ 
tenance engineering problems, where manage¬ 
ment is directly involved to manage optimum 
utilisation, maximum productivity, least down 
time and minimum cost. 

Seeing things with a keen eye, observing the 
results of performance through vigorous ins¬ 


pections and analysis of records and getting 
seized of the seriousness of the situation in case 
the observations point towards serious causes 
for breakdowns and downtime of the machine, 
would largely define the responsibility devolv¬ 
ing upon those who are assigned the task of 
maintenance relative to given equipment or 
plant. 

10 3 Types of Maintenance 

Basically maintenance can be classified under 
the following 3 categories: — 

1. Scheduled maintenance. 

2. Preventive maintenance. 

3. Breakdown maintenance. 

Before going into the functional aspects of 
the above maintenance procedure, it is neces¬ 
sary to summarise the present procedure adopt¬ 
ed by different users, the details of the func¬ 
tion of various types of maintenance will be 
discussed in the later portion of the Chapter. 

10.4 Maintenance Procedure as Adopted by 
the Different Users. 

The word ‘Maintenance*, as is generally un¬ 
derstood in relation to most of the items of 
construction plant and equipment, is taken 
to imply that a prescribed and scheduled 
maintenance drill, laid down in the form of a pro¬ 
gramme, a chart and specification, be followed, 
in respect of the particular grades of oils and 
greases to be used, the points of lubrication to 
be attended, the period of intervals at which 
repetitive greasing or lubrication or oil changes 
have to be carried out, or replacement of 
filters etc,, is to be made. The direct bene¬ 
fits accruing from maintenance work generally, 
or the cost saving implications of such main¬ 
tenance, are not comprehensively understood. 
After all, maintence helps reducing breakdowns 
in equipment, and consequently helps reduc¬ 
ing downtime costs, besides increasing the pro¬ 
duction by the available equipment through 
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its optimum utilisation. Hence, the amount 
of investment in maintenance of equipment, 
whether by way of personnel who would per¬ 
form this work, or rhe facilities that would 
make the personnel do it appropriately, would 
pay much larger dividends in comparison to 
such investment. 

It has also been observed by the Committee 
that most of the users of equipment are given 
to the practice of breakdown maintenance 
only. Attention is paid to the repairs of the 
machine as soon as it is laid off due to some 
or other trouble or a breakdown. The pro¬ 
verbial principle of stitch in time, saves 
nine”, is seldom followed by large cross section 
of the users of equipment. 

10.4.1 Responsibility in Maintenance 

There is no doubt that the programme of 
maintenance based on the charts and the 
specifications for periodical attention, becomes 
a routine affair with those who are assigned 
with this work; but unfortunately, more often, 
it gets to be a routine of a type, where the 
person in charge of the maintenance work, 
reduces his responsibility to the task of putting 
only tick marks in token of attention having 
been paid to specified items of maintenance 
work defined in the charts or specifications. 
Many a time this is done even by sitting in a 
cabin based on the assurance given by lower 
staff that the work has been done. With such 
a routine very little initiative is exercised by 
the maintenance personnel in the direction of 
preventive measures to be taken to avoid 
mechanical breakdowns in the equipment. 
They are forgetful of the importance of the 
proverb “Prevention is better than cure”. If 
the cost saving implications of maintenance are 
to be clearly understood, the maintenance per¬ 
sonnel are to clearly comprehend that it is 
‘Preventive Maintenance', which is to be carried 
out in a more rigorous manner than the pres¬ 
cribed or schedule maintenance based on pre¬ 
define dcharts or specifications. 

10.4.2 Work assigned to Junior Personnel 

The general observation of the Committee 
wit hregard to maintenance work done by the 
users of equipment is that, while the pres¬ 
cribed maintenance schedules relative to indi¬ 
vidual makes and models of machines are 
prepared properly, the work is actually assign¬ 


ed to a team of junior personnel most often 
mechanics only. The general level of intelli¬ 
gence/skill of mechanics being what it is, they 
follow the routine of maintenance work to 
the extent of dispensing fuel and lubricants, 
greasing some of the points or checking up 
the tyre pressure etc. They are not mindful 
of the importance of other aspects of main¬ 
tenance work, namely, adjustments in various 
Systems, functioning of the various systems, 
the condition of mechanical systems on the 
machine. 

The mechanics who are responsible for 
maintenance work, do not always observe whe¬ 
ther grease is passing through the grease 
nipples. They are satisfied with the task being 
done to the extent that they pump the grease- 
gun a given number of times, at a given greas- 
ing point and then forget about the rest of 
the involvement in particular reference to the 
effectiveness of such maintenance. It is general¬ 
ly indicated that the routine maintenance 
work does not include these items for proper 
attention. While there may be no doubt, that 
more meticulous care has to be taken for 
giving attention to most of these items, besides 
the routine lubrication, at periodical intervals 
only, it is to be stressed that with a view to 
obviating the chances of early breakdowns on 
equipment, the general condition of the 
machine has to be observed with a keen eye 
through inspection by one of the senior per¬ 
sons in charge of the maintenance team even 
when the machine comes for routine mainte¬ 
nance. vSuch keen observations by a senior main¬ 
tenance supervisor/inspector will go a long 
way to reduce the incidence of breakdowns. 

10.4.3 Unhygienic Conditions 

One of the most important factors to be 
taken into account for even the routine main¬ 
tenance is that of ‘Cleanliness*. The condi¬ 
tions around the area where the maintenance 
work is performed and the condition of the 
servicing equipment, including containers used 
for dispensing oils and lubricants, make a lot 
of difference in the effectiveness of maintenance 
of machines. Most often we run the hazard 
of introducing foreign materials, grit and dirt 
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into various lubrication system if the cleanli¬ 
ness conditions do not prevail. The Com* 
mittee have observed with sadness, the pre¬ 
sence of such unhygienic conditions in many 
places during their visits to a number of work 
sites where the equipment was under main¬ 
tenance. 

10.4.4 Improper Accommodation for Mainte^ 
nance Work 

Another point of observation relates to cover¬ 
ed accommodation for maintenance work. 
Whereas roof accommodation is provided by 
way of sheds etc., for maintenance of machines, 
the floors under these sheds are not pucca and 
most of the times mud and dirt removed from 
the machine gets piled up on the floor and 
removed only at long intervals of time. Even 
the storage of POL items is under very untidy 
conditions. The prescribed practice of using 
volume pumps, semirotary pumps and oil pumps 
on top of the drums containing lubricants, is 
not followed. 

10.4.5 Operator's Inspection 

The Operator of the machine who has the 
proper sense of feel, regarding performance of 
equipment, is seldom made a partner in the 
maintenance work. In fact, the Operator is 
in most advantageous position to place into 
practice the six points of preventive mainte¬ 
nance: 

1. Execution of the maintenance pro¬ 
gramme. 

2. Visual and instrument check. 

3. Feeling (heat supported by measure¬ 
ment). 

4. Lubrication. 

5. Cleanliness. 

fi. Adjusting. 

The Operator is the man who sense the 
possibilities of future trouble on a machine. 
His inspection reveals small problems. These 
can be corrected before costly repairs become 
mandatory. The operator’s inspection is at 
the heart of any good maintenance plans. 
Based on his report, systematic inspection pre¬ 
vents premature breakdown and accident. It 
is, therefore, of paramount importance that the 
operators must be made partners in the main¬ 
tenance programme. 
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10.4.6 Inadequate Training Programme for 
Maintenance Staff 

The Committee did not come across any 
training programme for maintenance staff at 
most of the places. It is necessary to impart 
basic education to the maintenance crew re¬ 
garding types and grades of lubricants to be 
used on particular machines working on the 
project, as also the proper maintenance drill 
to be followed besides the routine and pres¬ 
cribed maintenance illustrations in charts and 
specifications. The only way of imparting 
this education, as adopted by some of the 
users of equipment is the preparation of speci¬ 
fications of lubricants, the intervals of change 
of filters, the intervals of change of engine oil, 
hydraulic oil, final drive oil, transmission oil 
etc., and display these on painted black boards. 
While it may be admitted, that an average 
maintenance mechanic would be supposed to 
refer to these blackboard specifications while 
dispensing lubricants or greases to particular 
makes and models of machines, most often, the 
available lubricants being different from what 
is indicated on the black-boards, there is possi¬ 
bility of a mix-up in the grades of oils to be 
used on different items of a machine. Cases 
are not rare when use of wrong oils on diffe¬ 
rent systems of machines caused serious troubles 
and also serious damage to equipment. It is 
only through ‘in-service’ training programmes 
that a better climate can be created for proper 
maintenance programmes. 

10.4.7 Use of Unskilled Personnel in Main¬ 
tenance Work 

It has also been observed by the Committee 
that far too many people are employed on 
maintenance work. Besides a host of mecha¬ 
nics, a large number of helpers are also put on 
the job. This results in wasteful expenditure 
on the maintenance cost of machines, besides 
causing inapt attention to the particular work 
to be done by the maintenance team. 

10.4.8 Cleanliness of Machines 

Another important aspect of maintenance 
work for such equipment is the occasional 
steam bath to be given to them, or the pres¬ 
surised water jet cleaning thereof. It was 
only in rare cases that the Committee came 
across such equipment being available for steam 
cleaning of machines. Pressurised water-jet 
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arrangement for cleaning was of course, availa¬ 
ble at a number of places; but the frequency 
at which the machines were subjected to the 
cleaning exercise was rather small. In fact, 
the Committee observed that on some of the 
jobs where dusty conditions prevail due to the 
type of material being handled or the type of 
duty being performed by the machines, and 
with the machines being located at somewhat 
higher altitudes in humid conditions, the over¬ 
heating of machines, or premature breakdowns 
due to heating etc., made the owners of equip¬ 
ment discard the equipment at rather short 
intervals in the life of the machines. The 
dust had almost got caked on the exposed 
surfaces of the machines getting mixed up 
with lubricants and naturally, therefore, the 
machines could not have been expected to per 
form any better. Opposed to this, at one of 
the locations, the machines working under 
identical conditions, were pleasantly tidy and 
clean. They had the steam jennies in use with 
them; and they had made a religious practice 
to giving the machines a steam bath once a 
week. Most often it was at 100-hr. mainte¬ 
nance time that such treatment was given to 
the machine. The life of the machines at that 
work-site was over 2 times the life obtained 
at other locations. The dividends paid by 
this little attention to a minor maintenance 
exercise, are very evident to be over emphasised. 

10A.9 Working Conditions 

As already stated above, the general under¬ 
standing of the word ‘Maintenance’ limited to 
the field of attention to the machines only. 
Lack of comprehension of the iniportant aspects 
of this work, as illustrated above apart, the 
basic understanding regarding condition in 
which the machines have to wwk (and these 
generally contribute to early breakdowns, up¬ 
setting of adjustments or make the operation 
of the equipment hazardous and unsafe), is 
another important factor. This would speci¬ 
fically start from the maintenance of the haul 
roa^s to be negotiated by most of the equip¬ 
ment or the maintenance of the borrow pits, 
and the fill area in so far as the working of 
excavators, tractors and dumpers is concerned. 
Here is where the basic science of earthmoving 
gets involved. Increased rolling resistance due 
to bad surface of haul roads, soft surfaces caus¬ 
ing penetration of tyres and corresponding in¬ 
crease in rolling resistance, sharp bends and 


curves, or steep gradients which cause loss In 
speed and power, the rutted surface which 
put a curb with the speed of the units besides 
causing greater amount of wear to the rubber 
on the tyre surface, the extra wet conditions 
some times, which cause slippage of tyres and 
the resultant wear and tear and loss of tractive 
effort in the machine are some of the points 
which cumulatively cause heavy loss thiough 
reduced production and quicker wear on 
various parts and components of the machine. 
It is unfortunate that very little attention is 
paid to this aspect of the work—haul road 
maintenance, by a large number of users of 
equipment. Here again, of course, there are 
exceptions where model set up have been ob¬ 
served by the Committee during their visits to 
project works; but by and large, this is one 
area, where lot of improvement in maintenance 
wwk is necessary. To quote one solitary case, 
which has come to the notice of the Committee, 
the total number of hours worked by the 
graders on a project, accounted to one hour 
per day, when equipment worth Rs. 8 to Rs. 
10 crores was in use on the project, with the 
total number of machines over 100. The 
gradients to be negotiated by the machines on 
that location were also very steep and due to 
roads not being maintained properly dust 
clouds were raised whenever the machine passed 
certain areas. No wonder, the overall utilisa¬ 
tion of equipment under such conditions, was 
low, 

10.4.10 Model Set-up 

Opposed to this, the Committee did come 
across model set ups where pressurised greas¬ 
ing, with proper servicing equipment installed 
under covered accommodation with pucca 
floors could be seen. Besides this, the persons 
in charge of the maintenance did meticulously 
observe the effectiveness of maintenance. He 
did maintain a proper record of all points of 
,attention, including adjustments, cleanliness, 
observations regarding condition of the com¬ 
ponents and assemblies, leakages of oil, loose¬ 
ness of bolts etc. It was only on these few users’ 
work-sites and maintenance sheds where such 
reporting system by the operators could be 
seen, though to a partial extent, 
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10,5 Scheduled Mamtenance 

I’his can generally be taken as the mainte¬ 
nance programme prescribed by the manufac¬ 
turers laying down a schedule for greasing, 
lubricating, changing oil, cleaning of machines 
etc. 

Such maintenance work is generally carried 
out by a team of service gang in the field unit 
during the operating shifts, in between the 
operating shift or after the operating shifts as 
the case may be. 

10,5.1 Dislribution of Maintenance Work at 
Worksite. 

At the worksites if each set of service equip¬ 
ment has a team of only five men, including 
one foreman or chargeman in charge of the 
maintenance work, the work of maintenance 
can be done very effectively. While chargeman 
or foreman would make general observations 
and notes regarding condition of the machine 
in specific context of adjustments based on 
operators’ report, cleanliness, looseness of bolts 
etc., one person from the team could attend to 
the engine or power unit, the second one for 
greasing of the points on the non-engine side, 
the 3rd one to check up the tyres or under¬ 
carriage on the machine, while the fourth 
may check up the water in the cooling system 
and the level of oils in various other systems 
etc. As far as possible, except for the crew 
who have to handle material, the use of helpers 
may be avoided. This would help in establish¬ 
ing a better standard of maintenance due to 
better level of intelligence and skill on part of 
the mechanics employed for maintenance work. 
The expenditure on such trained mechanics for 
maintenance work will be comparatively lesser 
as a total, when compared to the wages of the 
entire staff on maintenance work, including a 
host of helpers. 


it is returning from the fill area, after dump¬ 
ing load. Here again, a team of five persons, 
including a senior person—chargeman or 
foreman, is in charge of the maintenance work. 
It normally takes 10 to 15 minutes only for 
the maintenance work to be done on one 
machine with a mobile service unit. In fact, 
if this work is properly organised, it may not 
take more than 5 to 7 minutes to service a 
machine, by way of shift maintenance work. 
The time taken, however, is commensurate 
with the skill on part of the persons engaged 
on the maintenance work. Here again, the 
story to be told by the operator regarding 
performance of the machine, is to be properly 
heard by the chargeman, or foreman and taken 
note of with judicious observation and assess¬ 
ment. 

10.5.3 Maintenance of Cratuler Equipment 

Maintenance of motorised equipment, where 
large fleets of such equipment are in use, is 
generally done by mobile/skid mounted ser¬ 
vice units positioned at suitable placed on the 
haul roads. However, in respect of crawler 
mounted equipment—crawler tractors and ex¬ 
cavators etc,, the servicing is to be done by 
taking the service units to the machines 
wherever they are located. In case truck- 
mounted service units are in use and the work 
pattern, shift-wise, is such as would permit 
movement of these mobile units to the crawler- 
mounted equipment, these could be used for 
servicing of those crawler mounted machines 
as well. Where however, round-the-clock work 
is going on and the number of pieces of 
motorised equipment is so large that the ser¬ 
vice units positioned along the haul roads 
cannot be moved, separate provision foi mobile 
service units for servicing the crawler-mounted 
equipment would be desirable 

10.5.4 Maintenance During ^shifts Opera¬ 
tions 


10.5,2 Use of Mobile Servicing Units 

On jobs where the number of machines em¬ 
ployed is fairly large, or the equipment spread 
is wide and the maintenance of machines is 
to be done every shift, it is necessary to have 
mobile service units for such maintenance 
work. These mobile service units either on 
wheels, or skid mounted, are placed at suita¬ 
ble locations on the haul roads. Each machine 
is in turn stopped at such service points while 


It may also be a wise policy to consider 
clearly as to what would be the periods dur¬ 
ing which the equipment maintenance be 
carried out. If the production work is to con¬ 
tinue round the clock for 24 hours, it would 
be necessary to attend to the daily maintenance 
work while the machines are engaged on actual 
production work; and the practice, as described 
in para 10.5.2. for providing mobile service 
units, could be adopted with advantage. In 
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addition, sometimes the interval between two 
shifts (when a time gap between the 2 succes¬ 
sive shifts is available in 3 shifts operations) 
enables the machines to be attended to for 
maintenance. The excavators and crawlei trac¬ 
tors would mainly fall in this category. In 
addition, it is a practice with some of the 
equipment users that some of the pneumatic 
tired units also arc attended to for maintenance 
during this time of interval between 2 shifts. 
In case the fleet of equipment has large num¬ 
ber of machines in it, a judicious combina¬ 
tion of the two systems is adopted, 

10.5.5. Timing of Maintenance Work. 

In case of 2-shifts work during the day the 
work of maintenance on the machines is done 
in the normal manner with mobile servicing 
units, or in the field maintenance shop. In 
case the time interval between the two work¬ 
ing shifts is of the order of 2 to 4 hours, there 
is time enough for the maintenance of the 
machines during that period in field mainten¬ 
ance shops. If the time interval between the 
two-shifts is not large, after the 2nd shift and 
during the period between the night shift 
and morning shift, the work of maintenance 
on the machines may be done in a separate 
maintenance shift. The timing of such sepa¬ 
rate shift for maintenance can be changed ac¬ 
cording to convenience of work and the manage¬ 
ment. For example, if two continuous produc¬ 
tion shifts get finished during the time from 
6 a.iii. to 10 p.ni„ the maintenance shift 
would be during the time 10 pan. to 6 a.m. 
on the following day. At predetermined inter¬ 
vals of time, say weekly, fortnightly or month¬ 
ly, the production shifts may be shifted by 8 
hours in a calendar day, in which case, the 
maintenance sHiift .which was timed for 10 
p.ni. to 6 a.m. would be shifted to 6 a.m. 
to 2 p.m., and the production shifts would be 
shifted to the period of time 2 p.ni. to 6. a.m. 
Such rotation of production shifts and main¬ 
tenance shifts could be properly planned. 

In certain locations where the spread of 

work is very wide-specially on canals, and 

the operating and maintenance staff are situated 
near around the sites of work, it is also cus¬ 
tomary to have the maintenance staff on the 
job after 2 to 3 hours after the commence¬ 
ment of the production shift, so that they 
may cover the maintenance of the machines 
even during the interval time between the 


two shifts or attend to some Special adjust¬ 
ments etc., even after the production shifts are 
over. 

In case the work is done in three production 
shifts round-the clock, the maintenance shift 
timing is coincident with the production shift 
timing. 

10.6 Preventive Maintenance 

“Prevention is better than cure''. The 
‘Preventive Maintenance’ controls repair costs 
by preventing small problems from turning 
into major investments by putting the 'free' 
into ‘trouble free’; contributes to long and 
profitable equipment life; influences equipment 
operation close to maximum rated capacities; 
guards against unscheduled down-time; and 
works against accidents involving people, pro¬ 
perty and machinery. 

10.6.1 Significance 

Let us understand the significance of this 
idiomatic phrase “Prevention is better than 
cure”. What do we prevent in relation to 
equipment and in context of ‘Maintenance*. 
We attempt to minimise the downtime of 
equipment by seizing the opportunity to pay 
proper attention to certain areas on the equip¬ 
ment, so that before the breakdowns occur, 
preventive action is taken. Prevention of break¬ 
downs in turn ensures better availability of 
equipment for production work. Thus, through 
such prevention of breakdowns, we ensure 
better production with machines. Through 
such better production we attempt to achieve 
economy in end cost of the product produced 
by these machines. Hence, ultimately the 
“Preventive measures” get related to equip¬ 
ment economies. 

10.6.1.1 Equipment Economics 

The subject of equipment economies gets 
into cnosideration right at the outset while 
planning for any mechanised operations on a 
given job. We look forward to having such 
equipment for given items of work as would 
involve least maintenance or where the sound¬ 
ness of design of different components and 
systems of the machine would ensure better 
reliability and lesser incidence of breakdowns 
or downtime. Even for similar machines of 
different makes and models, relative considera¬ 
tion would arise with regard, to comparative 
technical characteristics of specifications and 
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construction features. The consideration for 
selective choice of equipment is therefore also 
important in relation to “Preventive main¬ 
tenance". 

10.6.1.2 Functional Aspects 

The functional aspects of preventive mainte¬ 
nance would include. (1) selection of equip¬ 
ment; (2) record keeping; and (3) care of equip¬ 
ment. The importance of each one of these 
items is described below. 

10.6.2 Selection of Equipment 

10.6.2.1 In built features 

Selection of machines play an important role 
in proper maintenance. The inbuilt features 
in a machine need proper study for selection, 
so that the maintenance work is easier and 
cheaper. For example, a machine with life¬ 
time lubricated bearings can be given pre¬ 
ference to a machine where the bearing needs 
attention every 8 hours or 16 hours of opera¬ 
tion. 

In relation to major items of eanhmoving 
machines, these aspects of economy are pro¬ 
perly integrated in the machines of different 
makes and models as put on the market by 
various manufacturers. In making the selec¬ 
tion of equipment initially, to meet the re¬ 
quirements of a particular item of work, one 
has to bear in mind clearly as to what mainte¬ 
nance features are built into the machine, how 
far does the rated production capacity and 
other specifications aptly suit the job require¬ 
ments and above all, are the design features 
compatible to the overall concept of economy 
in running, maintenance and repair etc. The 
extent to which the maintenance and repair 
effort will be comparatively lesser considering 
“ready to use” machines of different makes and 
models, would help evaluate as to which parti¬ 
cular make and model of the machine should 
be selected for a given item of work. 

10.6.2.2 Design features 

While selecting a machine preference would 
be given to the machine having good design 
features to withstand the severity of work on 
which it is to be employed and the quality of 
the components and parts of the machine, so 
that the machine does not suffer frequent 
breakdowns requiring maintenance attention 


all the time, A decision to accept a design is 
to assume the advantages and disadvantages 
associated with it. After all in relation to 
earthmoving machines and construction plant 
and equipment, the design of machines and 
equipment are integrated units of economy of 
production, economy of interchangeable designs, 
economy of material selection, economy of 
perfection, economy of size, economy of stan¬ 
dardisation and simplification and economy of 
method etc. It is this process which is termed 
as “Selective choice of equipment.” 

10.6.2.3 Total Cost 

Briefly speaking, one is guided by the total 
cost involved in life time of a machine in the 
matter of operation, maintenance and repairs 
etc., for optimum production. A machine 
having less maintenance expenditure over a 
given period even though slightly costly at the 
beginning, can be preferred to a machine which 
is expensive in the maintenance during the 
period even though comparatively cheaper in 
the initial cost. 

Furthermore, by selecting a piece of equip¬ 
ment, the user of equipment must evaluate the 
reliability of the components and parts and 
carry this over into the relative price of a 
competitive equipment. 

10.6.2.4 Standardisation 

This is one aspect of selection of equip¬ 
ment for easier and effective maintenance work. 
Non-standardisation causes pioblems in main¬ 
taining stock of spare parts, providing adequate 
facilities for maintenance and repairs and get¬ 
ting properly trained personnel for operation 
and maintenance. 

10.6.3 Critical Analysis of Equipment for 
Better Maintenance 

10.6.3.1 Break-up of equipment into components 
and functional systems 

The design and construction features of a 
machine would enable one to understand the 
integration of components, sub-assemblies and 
assemblies, which go to make piece of equip¬ 
ment. It is this basic understanding of the 
construction and design features of the equip¬ 
ment which make the most vital and key point 
for preventive maintenance. After all, any 
piece of equipment has to be broken down into 
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basic items of which it is comprised, so that 
the areas of maintenance are clearly under¬ 
stood in relationship to the functions of each 
such component. This facilitates the con¬ 
venience of determining the particular causes 
leading to breakdowns, intensity of periodical 
inspections that would be called for to enable 
clear assessment of the condition of the com¬ 
ponents, the extent of wear and tear suffered 
by them, the extent of life these components 
will last in operation, and consequently, the 
time when these would have to be repaired 
or replaced. Abnormal wear of certain com¬ 
ponents may necessitate clear insight into the 
cause of excessive wear. As an example, if, 
during the course of inspection, it is observed 
that a particular gear in a gear-train, has 
worn out excessively, the main cause for this 
may have arisen out of the fact that the shaft 
and bushing of another meshing gear had worn 
out prematurely, resulting in excessive wear 
in the gear teeth on the gear under inspection. 
If such break-up of the components of an inte¬ 
grated machine is not clearly understood, the 
resulting expenditure for repair and mainte¬ 
nance may be excessive upto the point of re¬ 
placement of the wliole assemblies in a machine, 
or the machine itself. 

To illustrate the principle in practice, let 
us refer to the crawler tractor—a machine most 
commonly used in construction industry, mining 
industry, road building, reclamation work, port 
development etc., etc. The machine could be 
broken up into the following components, 
group-wise: 

1. Diesel engine, or power unit. 

2. Clutch and transmission, 

3. Final drive with power-take-off. 

4. Under-carriage and Track Group. 

The systems on the machine corresponding 
to these component groups would be as 
follows: — 

1. The cooling system. 

2. The electrical system. 

3. The fuel system. 

4. The engine as a whole (besides the 
above systems) 

5. The lubrication system. 

6. The clutch. 


7. The transmission. 

8. The hydraulic system for transmission, 
operation, steering etc. 

9. The final drive, 

10. The power-take-off, 

11. The track-link-assembly. 

12. Carrier and track rollers. 

13- Sprocket and idler wheels. 

14. Springs, suspension, draw-bar, equiliser- 
bar etc. 

In case apt attention is paid to the necessary 
inspection and service of the systems as above, 
one can be certain of trouble free performance 
of the Tractor as a whole over a fairly long 
period of time. 

10,6.3.2 Inspection—aid to analysis 

The analysis of individual systems for ins¬ 
pection and maintenance has to be in sympto¬ 
matic terms. It is, the break up of the machine 
into mechanical systems, understanding the 
systems properly together with the components 
that are involved therein, that the trouble- 
shooting work or fault-finding work could be 
clearly done and an assessment made. 

Given below is a typical example to illustrate 
the basic concept of how such analysis of 
troubles on the machine could be made with 
precision and expedition. In practice, this 
will be true of any machine whether inside 
a workshop or a plant as a whole, or a piece 
of earthmoving or construction equipment. 
We have only to split up the machine or a 
plant or equipment into different important 
integral components and systems and lay out 
clearly an outline of the points of attention, 
so that proper assessment of the faults or 
amount of wear and tear occuring in those 
components could be checked in time. 

For instance, if there is excessive wear on 
the track rollers, on the idler wheel, or on the 
sprocket, or even in the track-links, one has 
to clearly understand after observation and 
analysis, as to whether the track is mis-aligned, 
is the track tension right, is there some mud 
deposit making the track-chain rather taut; 
are there any loose nuts and bolts on the roller- 
brackets; is there abnormal wear on the shaft 
and bushing of the rollers or idler-wheel; has 
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the pitch of the track-links increased too much; 
is the wear on the bushes and pins excessive; 
or, has the depth of wear on the track-links 
become rather excessive. It is by a process of 
check and elimination that one could soon get 
to the basic source of trouble in the track 
system as a whole on the crawler tractor, to 
know precisely as to where does the fault lie 
and what could be the consequences if. that 
fault is not remedied in time. 

On the other hand, let. us think of the per¬ 
formance of the diesel engine on the crawler 
tractor. If the engine is getting ovei heated, 
one has to check up whether the cooling sys¬ 
tem is functioning alright or not; what is 
precisely wrong with the cooling system—it 
could be, clogged radiator grill, muddy water 
with silt deposit inside the header tubes, or 
tank; ineffective lubrication system even over¬ 
loading of the machine in the duty being per¬ 
formed etc., etc. In addition to the cooling 
system, the inside condition of the engine as 
a whole, could at tiVnes contribute towards 
over-heating of the engine. If the trouble¬ 
shooting process is properly resorted to in 
determining the exact cause of the possible 
faults that may be contributing towards, over¬ 
heating the engine, one could soon get to the 
precise cause of the trouble and attend to the 
same before the diesel engine on the crawler 
tractor gets to a point where a major repair 
and overhaul is necessary, 

10.6.3 Major repairs - inference from inspec¬ 

tion analysis 

As a result of periodical inspections a clear 
record is created of the pattern of wear and 
tear of machanical parts etc. Judging these 
measurements relative to standard measure¬ 
ments of new parts and permissible limits of 
tolerances and wear clear decisions can be taken 
about the need for major repairs of any com¬ 
ponent sub-assembly or the machine as a whole. 
The need for major repairs is thus usually 
determined as a result of periodical inspections. 

10.6.4 Record Keeping 

10.6.4.1 Personnel for record keeping 

An effective engineering and maintenance 
department must be responsible for record keep¬ 
ing, both for productive capabilities of equip¬ 
ment and for maintenance data. Often, a 


mistake is made by delegating this function to 
a purely clerical department, wdiich is not well 
enough acquainted with the purpose of the 
records, and as a result, may present computa¬ 
tions which are either irrelevant, or mislead¬ 
ing, Besides, the conventional clerical system 
is prone to relate all data to the end-product 
of the operation (in terms of profit per unit 
cost of the product) though in engineering and 
maintenance studies, this would not furnish 
the detailed analysis as required. 

10.6.4.2 Records to be maintained 

The records should largely indicate monthly 
costs of maintenance—expenditure on repairs— 
availability and productive capacity. Reasona¬ 
bly accurate records kept continuously, give a 
very accurate picture of the performance of 
equipment, and are considered more valuable 
than the results obtained by spot studies. These 
records may also give important information 
for repair and replacement studies while would 
enable the users of equipment to make an appro¬ 
priate choice of the equipment for the given 
job with due regard to productivity and pro¬ 
duction costs. Records on history of perfor¬ 
mance of the equipment has to be properly 
kept. This would include starting from the 
consumption of P.O.L. to the expenditure on 
repair and maintenance and the down-time. 
Through such records the work on preventive 
maintenance can be effectively controlled. 

The records of w^car readings and behaviour 
of different components and sub-assemblies of 
the machine has also to be watched at regular 
intervals. This would help in timely action 
being taken for repair/rebuilding of the com¬ 
ponents for extending its life and avoiding pre¬ 
mature failures and discard. 

10,6.5 Care of Equipment 
10.6.5.1 Physical limitation 

The main point in care of equipment is to 
limit the function of a piece of equipment to 
the physical limitation imposed by the specifi¬ 
cation of the equipment for doing certain func¬ 
tions. No doubt, adaptations can be made, or 
modifications introduced, to make a piece of 
equipment versatile for performing functions 
beyond those for which the machine has been 
designed. However, the basic specifications 
governing the design of the components cannot 
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be ignored. One of the pertinent things to 
consider is to put a limitation on effort to 
squeeze more production from a piece of equip¬ 
ment than it has been designed to do. Many 
a time, a 10% increase in productivity is gained 
at the expense of a 50% increase in mainte¬ 
nance cost. Here again, records can be used 
to evaluate these factors; in Such cases, the 
maintenance organisation should be consulted 
and their judgement respected. 

10.6.5.2 Lubrication 

Another point for proper care of equipment 
arises in good and constant lubrication, which 
is absolutely necessary for effective preventive 
maintenance. For maximum benefits, the points 
for care in this respect, must be assigned to 
a responsible authority, to carry out such a pro¬ 
gramme, which is largely the scheduled main¬ 
tenance programme. 

Provision of proper facilities for lubrication 
and greasing etc., is the most necessary ad¬ 
junct to the equipment if the care is to be 
exercised to the required degree, A compe¬ 
tent Lubrication Engineer can add a great 
deal to the potential profits of any industrial 
undertaking. 

It is also necessary that a minimum number 
of brands and grades of greases and oils should 
be put to use for the lubrication of various 
machines at a given site of work. This will 
not only help minimising the chances of mis¬ 
taken applications and wrongful use, but would 
also facilitate minimising and simplification 
for stocking and replenishment of these items. 

10.6.5.3 Inspection 

As mentioned in para 10,6,4., regular inspec¬ 
tion of equipment is another area where care 
taking makes the results of benefits more mani¬ 
fest. More money can be saved by finding 
faults before major breakdowns occur, and 
therefore, this job grows in importance as the 
equipment gets larger and complex. A con¬ 
scientious inspection programme would go 
alongwith the scheduled maintenance work. 

10.6.6 Economics of Preventive Maintenance 

The amount invested in preventive mainte¬ 
nance by way of separate personnel to per¬ 
form this work would pay back many times 
through larger dividends. Most often, it would 


be convenient and possible to re allocate cer¬ 
tain functions to a group of selected persons 
from the existing maintenance personnel, and 
therefore, no extra cost may even be involved. 

Referring to a piece of an earthmoving 
machinery most popularly used—a crawler 
tractor, the value of track group components 
on this machine amount to about 20 to 25% 
of the cost of the machine. The ageing qua¬ 
lity of most of the items in the track group is 
directly related to the quality of the compo¬ 
nents—its capability of being wear-resistant 
due to the degree of hardness introduced in 
the wearing surfaces. If the wear and tear on 
the components is kept under watch, through 
periodical inspections, at regular intervals, and 
if the wearing surfaces are not allowed to wear 
beyond permissible limits at which rebuilding 
process is introduced, the whole set of com¬ 
ponents, or integral parts can be reclaimed for 
conservation through the process of rebuild¬ 
ing by welding. This saves about 50% of the 
cost of these components, or 10% of the cost 
of the machine. 

The dissertation as above, can be generalised 
in extending the principle for application to 
any components, or parts in various items of 
equipment in use for production work in diffe¬ 
rent fields. For this purpose the machine can 
be broken up to various Systems as indicated 
in para 10.6.3.2. above. 

In brief the records to be maintained in 
the history book and the records on preven¬ 
tive maintenance are to be carefully maintained 
by a qualified engineer so as to make the pre¬ 
ventive maintenance work easier. 

The following example illustrates the eco¬ 
nomy resulting from preventive maintenance 
on the track components of a crawler tractor 
and indicates the savings that may accrue. 

Assumptions: 

Preventive maintenance group to look after 
20 tractors. 

Assistant Engineer 1 No. @ Rs. COO p.m., 7200/Yr. 

Supervisors . 2 Nos. @ Rs. 400p,m., 9600/Yr. 

Foreman . . 2 Nos. @ Rs,400 p.m,. 9600/Yr. 

Clerk . . 1 No. @ Rs. 200 p.m., 2400/Yr. 

Tractor Cost . Rs. .'>,00,000—C 

Tractor Life—8 yrs. or 15000 to 16000 hrs. 
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Track Gomponents cost—20% of tractor cost..Y. 

Track life without P.M. 2000 hrs. 

With P.M. & rebuilding—3000 hrs* 

Cost of rebuilding^—25% track cost“-0.25...Y 
Productive Capacity of tractor 3C, 

Increase in production due to timely P.M. 5% 

Savings \ 

Gross savings in track cost during life: 

3 track components = 3 Y 

Net saving deducting 

rebuilding expenditure—3Y —5 X 0.25Y* 

1.75Y=.=0,35G. 

Production gain =3GX0.05—0.15G 

Total Saving — 0.50 C. 

Expenditure: 

Pay of staff per year . a Rs. 28800 
Pay of staff for 8 years Rs. 230400 
Expcnditure/Tractor Rs. 11520 
Overheads . . Rs. 8480 

Total . . . Rs. 20,000 =-0.04G 

Ultimate saving 0.46G which comes to more than one 
tractor for every 2.2 tractors. 

Foot-note: The above example is purely illus¬ 
trative of the point that proper pre¬ 
ventive maintenance and rebuilding 
operation extend the life of the 
components to a certain extent. The 
assumptions made are not relevant 
,to particular job conditions. In 
specific cases, the basic assumptions 
would have to be related to the 
particular job conditions and appli¬ 
cations obtaining there, 

10.7. Breakdown maintenance 

10.7,1 Unit Replacement 

While from stand point of conservation of 
parts as illustrated in the preceding paragraph, 
the subject of unit replacement gets partially 
covered by the preventive maintenance pro¬ 
gramme (care taking part of it), there is yet 
another aspect of the maintenance work which 
has to be considered differently from the pre¬ 
ventive maintenance. In fact, the word Tre- 
ventive maintenance’ should be understood as 
“Corrective-maintenance” distinctly different 
from the function ‘'Breakdown maintenance”. 
The ‘Breakdown maintenance’ results in repairs 
arising out of deterioration suffered by a 
machine, or its components, in the course of its 
use, accidents, improper adjustments etc. Such 
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maintenance arises even in case of minor break¬ 
downs where minor repairs in the machanical 
systems may be called for. Opposed to this is 
the repairs arising out of major breakdowns, 
where, in the case of initial design of machine 
incorporating features by way of replaceable 
assemblies, may facilitate immediate replace¬ 
ment of the component for commissioning the 
machine for ready use again. It is this aspect 
which, under the concept of “Unit Replace¬ 
ment System”, reduces the down-time of 
machines to the minimum possible. The main 
economy, however, in this system hinges around 
the fact that the worn out or brokendown com¬ 
ponents should be repaired separately and in 
least time, so that these can serve as standby- 
unit, for unit replacement on any other machine 
where a similar component suffers a breakdown, 
subsequently. 

10.7.2 Planning 

The breakdown maintenance at times, calls 
for a bigger task force for maintenance, than 
is available. Any such situations can be tackl¬ 
ed by apportioning additional staff or man¬ 
power temporarily to meet this situation. How¬ 
ever, one of the main requisites for meeting 
the breakdown maintenance work is to provide 
tools, handling equipment, welding sets etc., 
so that least time is lost in carrying out the 
necessary repairs. Planning ahead of time for 
man power and tools and equipment for meet¬ 
ing the requirements of breakdown mainte¬ 
nance, commensurate with the size of fleet of 
equipment, pays great dividends, as this would 
reduce the loss in production time and make 
it possible for the required targets of produc¬ 
tion to be fulfilled. 

10.8. Functional Requirements of Mainte¬ 
nance* 

In addition to what has been indicated above, 
it has to be mentioned that the functional re¬ 
quirements of maintenance work beyond initial 
proper selection of equipment and inspection 
and servicing thereof, would cover operational 
procedures, efficient repairs, conservation and 
reclamation, proper environmental conditions, 
proper storage and ware-housing facilities, and 
above all, proper management. 

10.8.1 Warehousing Facilities 

The conservation and reclamation process 
has been referred to in what is stated at para 
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10.7.1. The storage and warehousing facilities 
make an equal item of functional requirements 
in relation to preventive maintenance work in 
respect of equipment, or its components, Con¬ 
sider a machine tool being left in the open and 
exposed to the vagaries of weather—sun-shine, 
cold heat, dust etc., and on the other hand, a 
piece of equipment stored properly in a pro¬ 
per shelter in moderate temperature conditions. 
I'he machine stored in the open would cer¬ 
tainly get physically deteriorated much in ad¬ 
vance of its normally expected age in opera¬ 
tion, when compared to the age of the machine 
put under proper storage initially. This can 
be illustrated by the simple example that a 
piece of ball/roller bearing when left entirely 
dry even under a proper roof and stacked 
properly in the storage bins may probably 
rust very soon, if it has no suitable initial 
coating with suitable rust-preventive lubricant. 
Many such items, very expensive otherwise, 
have been lost due to inadequate attention 
paid to their storage. This is the significance 
of proper maintenance of a small item in stor¬ 
age. A machine is built-up of a large number 
of such components/parts and, therefore, if the 
machines are not properly stored, these may 
suffer physical deterioration. 

Many more examples can be quoted relat¬ 
ing to storage of tyres, batteries, wire ropes, 
crank shafts, gaskets, lubricants, etc., etc., to 
substantiate what has preceded. In fact, for 
each item, there would be a clear and long 
list of items for attention to ensure prevention 
of damage to the parts, or to ensure long life 
in service. 

10.^.2 Planned Training 

Before this subject is concluded, it may be 
necessary to mention that to ensure proper 
maintenance, right from the time any piece of 
equipment is commissioned on the job, the 
operational staff and the supervisory staff should 
be fully acquainted with the machines they 
have to operate and maintain. This alone will 
help to produce efficiently, safely and profita¬ 
bly, the required product. In fact, this would 
help to search for more efficient, safer and more 
profitable methods to manufacture the given 
produce. To provide for continual improve¬ 
ment, there is an obvious need for a high 
standard of competence among the ranks— 
both of supervision and those being supervised. 


To achieve this standard, planned training at 
every level of the organisation is a definite 
necessity. The trained operators and skilled 
trainers would both combine to make the work 
of maintenance much easier. 

10.8.3 Performance Evaluation 

It is for the management to establish a system 
of performance evaluation for the equipment 
in use. Such a system would render necessary 
information to analyse equipment failures and 
the owning authority or management would 
pass on specific recommendations to the manu¬ 
facturers of equipment on remedial measures 
to be taken to prevent such failures in the 
machines. The typical failures, if analysed 
properly, would always help to locate precisely 
the major cause contributing towards the 
failure. 

10.8.4 Management 

To manage the functional requirements effec¬ 
tively, the maintenance programme could be 
summarised as follows: — 

Assign responsibility for maintenance to 
specific personnel. 

2. Understand the system selected. 

3. Adhere to maintenance schedules, 

4. Keep adequate maintenance records 
(equipment involved, work done, per¬ 
sonnel doing the work and the dates 
when the maintenance is done). 

5. Use of lubricants and supplies recom¬ 
mended for safe and efficient operation 
of the machines. 

An effective maintenance system need not be 
complicated to be workable, despite the large 
variety of machinery that may be in use in a 
given location. 

10.9. Facilities for Maintenance and Repairs 

One of the most important aspects of mainte¬ 
nance work is the provision of facilities for 
expedition, ease and efficiency. 

The requirements can be divided into the 
following 4 categories: — 

1. Workshop floor space (covered and un¬ 
covered) for the repair and maintenance 
work, 


1 . 
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2. Qualified and trained personnel for 
maintenance and repairs. 

3. Proper equipment and tools, and 

4. Spare parts. 

These are briefly dealt with below. 

10.9.1 Workshop Floor Space 

This is to be spelt out in relation to: ^— 

(i) Field repair and maintenance shop. 

(ii) Main workshop. 

Whereas the principal details in this respect 
will be given in Chapter 11, a brief explana¬ 
tion of few salient points will be given here¬ 
under. 

Field Repair Shop 

The scale of provision for floor space may 
be generally estimated at 50 to 60 sq. ft, per 
machine (where the size of the machine is 
small), and 100 to 120 sq. ft. per machine (in 
respect of heavy earthmoving machinery items). 

Additional uncovered floor space—an equ¬ 
ally uncovered floor area—with concrete floor, 
is also additionally required to be provided in 
the field repair shop. 

The maintenance shop should have a small 
store for keeping the day-to-day fast-moving 
spare parts and other hardware items, inclu¬ 
ding filters required for the maintenance of 
the machines. The field lubrication and servi¬ 
cing units may also be located in this shop, 
where the mobile equipment working in the 
field can be brought and serviced. The field 
repair shop should be furnished with working 
benches, racks, hand-tools, lifting tackles, 
mobile crane, portable welding equipment etc, 
for executing the repairs and maintenance work 
with speed and efficiency. 

Main Repair Shop 

The subject of planning of a main repair 
shop has been dealt with in details in Chapter 
11 with respect to type of building construc¬ 
tion, the type and number of individual shops 
that the main workshop would be sub-divided 
into the equipment that will be provided in 
each shop and the functions each shop would 
perform in relation to general maintenance 


repair and overhaul of equipment. These 
points may not be discussed in further details 
in this Chapter. 

However, it may be mentioned that in this 
case, the scale of provision for covered floor 
area would be estimated at 150 to 180 sq. ft. 
per machine for a total number of machines 
to be serviced in the shop. The uncovered 
hard surface floor space in this case may be 
2^ to 3 times the area of the covered floor 
space set aside for the machines. 

The cost of the covered and uncovered floor 
space and the sheds to be provided may be 
estimated at 1.5% to 2% of the total cost of 
equipment to be serviced in the shops. 

. 10.9.2 Requirement of Personnel 

The requirement of personnel or the strength 
of the maintenance and repair staff would de¬ 
pend on the size of the equipment fleet. It will 
be further related to the pattern of work shifts. 
The type of work on which the persons would 
be employed would fall under three main 
categories:— 

(1) planned maintenance and repair work; 

(2) emergency maintenance and repair 
work; and 

(3) work on preventive maintenance. 

The scale of provision of staff in each cate¬ 
gory will be as follows. 

10.9.2.1. Planned maintenance and repair work 

Whereas the prescribed and scheduled main¬ 
tenance of machines is always in accordance 
with a set plan—either prescribed by manu¬ 
facturers/suppliers of equipment or according 
to scheduling done by the equipment owner/ 
user, it is always necessary to develop a clear 
plan for the programme of periodical repairs 
to the machines. The time span for such re¬ 
pairs is determined by the experience of the 
user when a machine has been in operation 
on a particular job for some time. Where 
large fleets of equipment are in use and plan¬ 
ned programme of such repair work would 
clearly define the particular machines which 
would be brought into the shops at particular 
periods of time for repairs. Such repair 
programme would be a continuous affair 
throughout the year. 
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In relation to jobs involving concentra¬ 
tion of equipment in limited areas, planning 
of repair work can be done for atleast 60 
to 75% of the annual work load and all neces¬ 
sary provisions made to carry out the task 
isuccessfully. The programme would addi¬ 
tionally include the balance of the workload 
arising out of unscheduled repair jobs being 
assigned to the shops. 

The Committee have examined the pro¬ 
grammes of maintenance and repairs as being 
executed by some of the major users with a 
view to determining the scale of provision of 
skilled manpower for maintenance and repair 
work. Based on the data received, it is consi¬ 
dered that this provision may be at the rate 
of *3' men for every ‘4’ machines for single 
shift work; *2* men for every *3’ machines for 
two shifts’ work; and ‘5' men for every 2' 
machines in 3 shifts’ work for maintenance 
and repair of machines. 

The skilled men would include persons in 
the categories of, 

(1) Mechanics—Senior or Junior; 

(2) Fitters, 

(3) Electricians; and 

(4^ Oilers and Greasers. 

These figures are indicated for guidance 
for purposes only. The actual requirement 
would, however, depend largely on the type 
of organisation created for maintenance and 
repairs of machines and the provisions made 
by way of standby components and equip¬ 
ment etc. 

Requirement of personnel for supervision, 
which would include Foreman, Assistant 
Foreman, Chargeman etc., would be of the 
order of about 10% of the strength of repair 
and maintenance personnel. 

The above estimates do not include the 
requirement of unskilled personnel—in the 
category of helpers/unskilled labour. As al¬ 
ready indicated in Chapter 3, the practice 
of employment of helpers~one each with 
every operator/mechanic should not be en¬ 
couraged. If the helpers have to render any 
help, that has to be in the direction of handl¬ 
ing heavy parts/components. Such personnel 


should normally be included in the gang of 
“Riggers”—a colloquial term used for provid- 
ing persons for handling work etc. The 
strength of helpers and riggers could also be 
suitably controlled if recourse is taken to scien¬ 
tific methods of handling heavy components/ 
equipment for repair work. This will involve 
a provision of adequate handling facilities and 
tools—hand-operated cranes, lifting tools and 
tackle, pillar cranes etc. 

The provision of unskilled persons for such 
jobs may be estimated at 10% of the skilled 
hands provided in the shops. 

It may be also essential to indicate that 
planning of a programme of repairs etc., should 
be assigned to a separate Planning Department 
generally attached to the large-sized work¬ 
shops. This work has to be necessarily done 
by qualified Engineers who have a sound prac¬ 
tical background of workshop processess and 
adequate technical training regarding pro¬ 
gramming and scheduling of work. In addi¬ 
tion, they should also have extensive experi¬ 
ence in the field of maintenance and repair 
work in relation to plant and equipment in 
use on the job. Detailed planning by such 
planning group would reduce the incidence 
of emergency work being thrust upon the 
shops. 

10.9.2.2 Emergency maintenance and repair 
work 

The emergency maintenance and repair work 
would involve minor repair jobs or major 
repair jobs. This may occassionally be in 
the nature of replacement of components on 
the machine—using standby components al¬ 
ready lying repaired in the shops. 

The requirement of personnel for this type 
of work may not always be possible to assess 
precisely. However, an extra provision to the 
extent of 10% of the requirement of staff as 
provided under planned maintenance and re¬ 
pair work may accommodate this additional re¬ 
quirement of personnel. 

10.9.2.3 Preventive maintenance 

The number of persons required to carry 
out the preventive maintenance work would 
largely depend upon the number of machines 
in use at any location or worksite or on the 
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total operational activity as a whole. Their 
main activity is to keep a close watch on the 
performance of individual machines so that at 
the time any defects are noticed in any com¬ 
ponents/systems of the machine or malfunction^ 
ing of the machine as a whole is observed, a 
clear analysis could be made of the causes con* 
tributing towards such a condition of the com¬ 
ponents/parts/machine. Corrective actions to 
be taken as a result of such inspection/observ¬ 
ation would include adjustments, replacement 
of parts/components, attending break-downs of 
minor nature and finally the act of repairing 
and overhaul of machines whenever necessary 
or at periodic intervals-as per practice in vogue. 


Minimum requirements for a field mainten¬ 
ance organisation, servicing an average mixed 
fleet of plant, but capable of being varied to 
suit individual cases, are:— 

(a) Fitting shop equipment, benches, vices, 
cup-boards, racks, portable drills and 
grinders, hydraulic jacks, crowbars, hand 
tools, etc. 

(b) Lifting tackle-gantry type or mobile 
crane for workshop use, mobile crane for 
field use, 

(c) Portable electric welding equipment, oxy- 
acetylene cutting and welding plant, 
brazing plant, forge. 


The main abjective for the preventive main¬ 
tenance staff is to minimise down-time of mach¬ 
ines and to ensure maximum availability. 

To quote an example, we may refer to the 
case of an excavator in which few wires in some 
of the strand of the hoist wire-rope had got 
loose/dislodged from the main strands/wire- 
rope- If corrective action is not taken in time 
to replace the wire-rope (unless it can be con¬ 
veniently repaired) during the maintenance 
time, it is likely that the wire-rope would snap 
when the machine is engaged on production. 
This would entail loss in production time which 
may be of the order of half-an hour to one hour, 
if not longer. Why lose this production time? 
Why not replace the wire-rope when, the defect 
is noticed by the maintenance team? Many 
such examples can be quoted from the actual 
experience in practice. 

Normally, the requirement of personnel for 
preventive maintenance work would be comm¬ 
ensurate with the particular items of work team 
would be assigned to carry out. Adjustments 
regarding number of persons to be placed in the 
team would have to be done from within the 
overall provision of persons per machine 
for two shifts working; or 2 to 3 persons per 
machine for three shifts working. 

10.9.3. Maintenance equipment & Tools 

Little useful purpose is served by establishing 
a maintenance and repair organisation on a 
project unless essential facilities are provided. 
If this is not done, the unit is inefficient; and 
it is found that necessary work is either not 
carried out or is performed indifferently 
through the lack of the tools for the job. 


(d) Stores for spare parts, files, chisels, taps, 
dies, grinding wheels etc. 

(e) Pressurised lubrication/servicing equip¬ 
ment. 

(f) Steam cleaning and highpressure work¬ 
ing. 

It should be emphasized that the foregoing 
represents the minimum requirements for an 
average field unit to be self-supporting under 
normal circumstances. The facilities on a very 
large project are very much more complete and 
the extent to which equipment should be pro¬ 
vided depends entirely upon the type and dur¬ 
ation of the project and the classes and con* 
centration of plant. Each individual case must 
be worked out in terms of economic factors in¬ 
volved bearing in mind that it is usually false 
economy to under-equip-all ill equipped and/or 
poorly controlled organisation is likely to be an 
expensive liability. This subject has been ela¬ 
borately dealt with in Chapter ‘IT. 

Mobile service units and workshop lorries 
effectively add to the convenience of minimising 
the time involved in maintenance of individual 
machines when the number of machines in any 
location is very large and the work is to proceed 
continuously and uninterrupted in two shifts 
or three shifts operations or where the work 
spread is wide. 

The equipment generally installed in a 
mobile workshop is as follows:— 

Air compressors (for tyre inflation). 

Small lathe machine. 

Drilling machine. 
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Small hydraulic press. 

A work bench with vices. 

Grinding machine. 

Hydraulic jacks. 

Grease pump and containers. 

Oxygen and Acetylene welding apparatus 
with gas cylinders. 

Tools. 

A rack for spare parts. 

A generator to be driven from the power- 
take-off. 

Choice of items from the above list can be 
made in making a mobile service unit to suit 
particular requirements. 

10.9.4. Maintenance Supplies and Spare Parts 

The maintenance supplies and spare parts 
make as important a subject for attention as the 
provision of equipment and facilities for main¬ 
tenance work. Occasionally^ nonavailability of 
a proper grade of lubricant, a filter, a bolt or 
nut or even a cotter-pin may handicap commis- 
sioning of a machine for production work. 
Some fastmoving spare parts or sundry items 
like fan belts etc., may also cause a similar 
handicap. If the proverbial saying: “A stich in 
time saves nine”, has any meaning, such provis¬ 
ioning with meticulous care of maintenance 
supplies and spare parts has to be arranged. 

The subject of spare parts procurement etc., 
which would include the maintenance supplies 
as well, has been dealt with in details in Chap¬ 
ter 4. A passing reference, even at the cost of 
repetition may be made to the selective choice 
of the spare parts, proper lubricants and scaling 
of the requirements, 

10.9,5* Maintenance-Functional Distribution 

In what has so far been explained relates lar¬ 
gely to the importance of various aspects of 
maintenance, the personnel required to do the 
maintenance work, certain norms regarding 
personnel, facilities etc., etc. The significance 
of each item, of maintenance work has also been 
brought out. In order, however, to define the 
areas in which particular items of maintenance 
work would be carried out—in order that the 
maintenance procedures are better understood 
for effective control in execution, it may be 
necessary to indicate as to ‘who', Vhat', ‘where* 
and ‘how*. 


The following chart would give a broadline 
of what is in view;— 



1 

2 

3 

WHO . 

The Division 
using the 

Circlc/Unit in 
overall con¬ 
trol of equip¬ 
ment. 

Base Work 

shop Unit 

WHAT . 

Inspecting, 
cleaning, ser¬ 
vicing, lub¬ 
ricating, ad¬ 
justing, mi¬ 
nor replace¬ 
ment. 

Inspecting 
major re¬ 

placement, 
major re¬ 

pair support 
for forma¬ 
tion under 1. 

Inspecting 
major over¬ 
haul, com¬ 
plete le- 

building, sup¬ 
port for 

units 1 and 2. 

WHERE 

At equipment 
work-site,; 
and field 

maintenance 
workshops. 

Mobile work¬ 
shops and 
field main¬ 
tenance shops 

Base Work 
shops. 

HOW 

Minor repair, 
retain in the 
division. 

Major repair 
and return to 
the division. 

Rebuild for 
further final 
distribution. 


10.10 Additional considerations 


In addition to defining the areas and funct¬ 
ions of maintenance, it may also be necessary 
to mention a few other points which will define 
the procedure of maintenance so as to set the 
maintenance work at a sound footing. Few 
important points are listed below with brief 
explanations. 

10.10.1. Technical manuals 

The maintenance staff and operating crew 
generally avoid reading the manuals published 
by the manufacturers of equipment. In fact, 
some of them do not have the basic qualifica¬ 
tions to clearly understand the technical bulle¬ 
tins, It may be a good idea to prepare small 
leaflets or wall charts highlighting some of the 
important points to be observed by the operat-_ 
ing and service crew. These should be in bold 
print and in a language which is clearly under¬ 
stood by all concerned. 

In so far as the supervisory staff are con¬ 
cerned, they should normally be expected to 
read and understand the technical manuals. 
Since they are the persons to rigorously and 
methodically introduce the procedures for 
maintenance, duty as such should be assigned 
to them. 
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10.10.2. Technical Bulletins^ 

Certain service instructions- get changed 
from time to time. The organisation autho¬ 
rity—the supervisor-in-charge is the first per¬ 
son to know about such changes. Such changes 
should be brought to notice of all concerned 
again in the same manner as in the case of 
technical manuals. 

10.10.3. Lubrication Chart 

A lubrication chart is generally prepared in 
relation to each make and model of machines 
in use, on any operational activity. However, 
there may be some common items to be indi¬ 
cated in relation to different machines where 
the type of lubrication and the periodicity of 
servicing is identical or similar. Such informa¬ 
tion may be precisely spelt out in a wall chart 
or a board displayed at a suitable place in 
the maintenance shop, in the mobile service 
unit etc. 

It may be a good practice to print the re¬ 
quired details of lubricants, specifications etc,, 
in individual log books which are always car¬ 
ried on each piece of equipment. 

10.10.4. Worksheet for Maintenance Service 

Printed forms for preventive and scheduled 
maintenance work on various machines should 
be made available according to pre-detcrmined 
periods—^weekly, fortnightly, monthly, or 
50 hrs., 100 hrs„ 250 hrs., 500 hrs. etc. A few 
sample forms used by some major users of 
equipment is given as Appendix 10.1, 

In relation to inspection work, separate pre¬ 
ventive maintenance service work-sheets should 
be available on weekly and monthly basis and 
for quarterly technical inspections^—assuming 
that at least one major technical inspection of 
each piece of equipment will be carried out 
once in 3 months. 

It is to be stressed that such worksheets 
should be as detailed as any item of work 
would warrant this to be; and care should 
be taken to provide blanks where the results 
of inspection can be figuratively recorded and 
not in terms of some yes or no. It is a 
common practice (based on observations of 
the Committee during their visits to work sites 
in different areas) that the inspection reports 
are completed by some persons in the super¬ 


visory cadre while sitting in the office. If figu- 
rative information is to be clearly detailed in 
the technical inspection work-sheets, the super¬ 
visor would at least have to make the effort 
of physically inspecting the machine in all 
areas to which the information on the work¬ 
sheet relates. 

10.10.5 Feed^^hack of Information 

The technical inspection work-sheets should 
not be a matter of creation of records as a 
matter of routine of details. All important 
observations or remarks made by the inspec¬ 
ting officer should be communicated to an ap¬ 
propriate authority—^generally the Base Work¬ 
shops Superintendent and the Field Work¬ 
shops Superintendent, or the Service Manager* 
so that he may issue suitable instructions for 
carrying out preventive measures or c(»rrective 
measures to guard against future break-downs. 
Wherever necessary, as a result of remarks or 
observations made by the inspecting officer, 
the machines could be withdrawn from the 
operational area and necessary repairs/modi¬ 
fications done in proper time according to a 
phased programme which might be prescribed 
by appropriate authority undertaking such 
repairs, 

10.10.6. Transport Facilities 

Breakdown maintenance and repair work 
occasionally, if not very often, involves car¬ 
riage of equipment from site of work to field 
maintenance shop, or base workshop de¬ 
pending upon the type of work involved 
and the facilities provided to handle 
the same. For this purpose, therefore, it is 
very essential to have transport units—trucks, 
truck-tractor-trailors, or semi-trailors for trans¬ 
porting the heavy components and equipment 
to the particular repair shops. 

10.10.7. Communications 

When reduction in downtime of equipment 
due to breakdowns etc., is the main objective 
before the maintenance organisation, it is 
necessary that the information regarding 
breakdowns or any emergency repairs to be 
carried out is passed on to the maintenance/ 
service organisation without any avoidable 
loss in time. On construction jobs and in 
mining works where the motorised equipment 
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is spread over a fairly wide expanse of area 
under operational activity, communication faci¬ 
lities cither in form of telephone lines, wire¬ 
less sets or radio net work are very essential. 
The telephone lines would generally provide 
fixed terminals wherefrom such communica¬ 
tions could be transmitted to particular fixed 
points at the receiving end. The radio com¬ 
munication system, however, is flexible in so 
much so that a mobile unit in a car, truck or 
other equipment provides instantaneous com¬ 
munication wherever it may be. This means 
literally finger tip control over operations 
from the project office, from headquarters or 
any where in the field. 

The direct benefits of such system of com¬ 
munication are:— 

1. Control of flow of materials to the 


First Construction Plant and Machinery Com¬ 
mittee Report. Though it may help to pres¬ 
cribe the whole set of forms which any equip¬ 
ment user may use for creating records of 
inspection, maintenance costs of repairs etc., 
etc., it is commonly observed that the standard 
practice instructions issued by indi¬ 
vidual project authorities prescribe cer¬ 
tain forms to meet the local accounting rules 
and procedures etc. Hence, so long as the 
main purpose of itemised information being 
checked and recorded is followed, the form 
for creating such records may not make a rigid 
pattern of enforce. Clear indications have 
already been given in various chapters of this 
report regarding the particular items of informa¬ 
tion, both relating to technical aspect of work 
with equipment and the cost aspect regarding 
operation, maintenance and repairs etc. The 


project; proformae that may be adopted should meti- 

o _ j.,. . , , culously be planned so that all these items of 

2. expedition m transport of men and -i, 

equipment* information are suitably covered thereby. 

3. quick despatch of parts and repair crew order to have an effective preventive 

to the site of breakdown, thus reduc- maintenance system it is necessary to establish 
ing losses in productive time; history records of each machine. The records 

4. transmitting information regarding of break-downs, the reasons for break-downs, 

weather conditions etc.; cost of repairs etc. for each machine has to 

5. sending help expeditiously in the even carefully in these hiswry records, 

of emergencies and accidents; ^ proformae for maintaining the his- 

tory records of equipment is given in Appen- 

dix 10.2. 


6. exchange of information and advice 
in important matters requiring on the 
spot decisions with the help of superiors. 

Such units are some times called “Walkie- 
Talkie'* Radio Units. 

Tele-type and telegraph equipment also 
becomes useful and beneficial, like the tele¬ 
phones, wherever and whenever information 
is to be urgently transmitted to locations which 
are very far from the operational activity area 
distance-wise. Transmission of progress re¬ 
ports and any other information relating to 
aspects of management control can be faci¬ 
litated by such communication equipment. 


10.11, Summary of Observations and Recom¬ 
mendations 

Even though there is evidence of better con¬ 
sciousness on part of the users of equipment 
regarding scientific approach to the work of 
maintenance of plant and equipment, the main¬ 
tenance procedures follow^ed by them relate 
more to the fulfilment of routine programmes. 
Generally prescribed by the manufacturers/sup¬ 
pliers of equipment, regarding oiling, greasing 
etc. The functional importance of ‘Maintenance 
Engineering' in relation to plant and equip¬ 
ment is not dearly comprehended by an ave¬ 
rage user. The normal approach is of the type 
of ‘After-the-fact-control'. More often correc- 


10 . 10 . 8 . Forms in use 

Only a few important foims in relation to 
working of equipment have been considered 
for being prescribed in this report. Some 
others have already been prescribed in the 


live actions are taken only after the break¬ 
downs occur. The concept of preventive 
maintenance is not properly practised. 

Though everyone has accepted the main ob¬ 
jectives viz. optimum utilisation, maximum 
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productivity, least down-time and minimiini 
cost of production as the main attributes of 
an effective maintenance programme and 
procedure, the existing organisational 
set ups at most places are not ade^ 
qiiate to meet these objectives. Training 

programmes, inspection, preventive main¬ 
tenance, provision of equipment and facilities 
for repairs and maintenance, proper inven¬ 
tory of materials and spare parts, work-study 
programmes and record keeping about per¬ 
formance data, cost evaluation and defect 
analysis are not well organized. Most often 
the consideration is to have short-time gain 
through reduced investment and expenditure 
on a well organised maintenance establish¬ 
ment. This is a false economy. 

The importance of well maintained haul 
roads, provision of hygienic conditions and 
healthy environments for work also do not 
exist even where these are vitally essential. 
Dispensing of POL item is one area where 
hygiene plays an important role but is notice¬ 
ably neglected by an average user of equip¬ 
ment. 

Standardisation of petroleum products 
which makes the works of maintenance per¬ 
sonnel simplified is not given the prime consi¬ 
deration, it deserves. 

The records created for consumption of 
POL items, materials, spare parts, history of 
break-downs and repairs etc. are not generally 
analysed to the extent of making a useful cost 
evaluation, defect analysis and cost effective¬ 
ness. 

For the maintenance work to be effective 
from stand point of economy it is necessary 
to formulate the procedures on pre-planning 
basis so that all necessary aspects of mainte¬ 
nance engineering arc fully covered in relation 
to the particular plant and equipment to be 
maintained. 

Recommendations 

1. The work of maintenance of equipment 
should be assigned to a senior well-qualified 
and experienced officer who is fully acquaint¬ 
ed with the machines to be maintained. The 
organisation under his charge should simi¬ 
larly include experienced and skilled hands, 
cw & PC/nd/75 


2. For preventive maintenance and inspec¬ 
tion work, the responsibility should be as¬ 
signed to another senior officer, so that he 
can pursue a properly planned programme 
of inspection of machines at regular intervals, 
record his observations precisely about the 
wear and tear of the components/parts, take 
timely action for obviating breakdowns of 
equipment by timely adjustments in mechani¬ 
cal systems, make a timely forecast of require¬ 
ments of spare parts and materials for the 
periodical overhauls and major repairs and 
through proper analysis of the information and 
observations recorded, devise methods and re¬ 
commend measures for reducing the frequency 
of repetitive types of breakdowns or faults. 

3. Senior Operators with long-standing ex¬ 
perience in operation of the machines on the 
job, if employed on maintenance work would 
ensure the maintenance being done in a pro¬ 
per manner. 

4. In-service training programmes for train¬ 
ing of maintenance and repair crew should 
be organised. 

5. Hygienic conditions be created not only 
by keeping the machines clean but also for 
the repair and maintenance work to be done 
so that introduction of dirt into mechanical 
systems/parts and in the lubricants, oils and 
greases, ruins the machines and causes pre¬ 
mature wear and tear, is avoided. 

6. Maintenance of haul roads should be 
given special con,sideration as this would 
reduce the overall burden of maintenance of 
the machines by. reduced incidence of break¬ 
downs directly resulting from badly maintain¬ 
ed haul roads. 

7. Proper record keeping should be orga¬ 
nised. This should be properly looked after 
by senior persons—engineers and should not 
be left entirely to the clerical staff. 

8. A minimum number of brands and grades 
of greases and oils should be put to use for the 
lubrication of various machines at the site 
of work. 

9. Necessary tools, adequate facilities and 
equipment should fje provided for reducing 
the time for maintenance of individual 
machines. This would ensure better avail¬ 
ability and more production. 





CHAPTER 11 


ORGANISATIONAL SET UP INCLUDING WORKSHOP FACIUTIES, 

STORES, WAREHOUSES ETC. 


11.1 Introduction 

The equipment maintenance and repair 
facilities as a part of the total operational 
requirement of an activity-construction of 
dams, canals, roads or development of Mines, 
ports etc., include workshop facilities, ware¬ 
houses and stores. Whether motorised equip¬ 
ment is involved or plant installations, the pro¬ 
vision of facilities as such is most essential for 
success of operations. 

This Chapter will present the basic under¬ 
standing of maintenance facilities and the 
fundamental considerations necessary to meet 
the varied requirements of work with equip¬ 
ment relative to different activities. 

After the basic facilities and fundamental 
considerations have been fully defined, refer¬ 
ence will be made to the pattern of the exist¬ 
ing establishments in this respect with various 
major users of equipment in different sec¬ 
tors. 

11.2 Organisational Set up 

Before a major activity involving intensive 
use of large fleets of equipment and plant 
starts, preplanning decisions arc taken with 
regard to the type of maintenance of equip¬ 
ment that will be introduced on the job. The 
organisational set up takes shape accordingly, 
to meet such requirements based on the pre¬ 
planning decisions. 

Such organisation may relate to centralised 
maintenance and/or area maintenance, or a 
combination of both and its final shape will, 
therefore, largely depend upon the corres¬ 
ponding maintenance facilities required. 

Decision regarding centralised maintenance, 
area maintenance, or a combination of both, 
would again depend upon the spread of work 
on which the equipment is employed. If 


it is a concentrated work, in a location where 
suitable space is available centrally, to look 
after the maintenance requirement of equip¬ 
ment, and the magnitude of work involved 
is comparatively smaller, central shops may 
be more practical to cater to the needs of 
maintenance. However, if the work invol¬ 
ves diversified sections or functions, as is gene¬ 
rally the case with construction of dams and 
in mining areas, an area maintenance system 
supported by centralised shops» may be more 
practical. A general outline of the facilities 
necessary for both systems will, therefore, be 
given. 

With the maintenance and repair facili¬ 
ties, the store room or warehouse facilities 
have also be planned as the maintenance 
work involves greatest need for accessibility 
to maintenance supplies—spare parts, lubri¬ 
cants, hardware materials etc., etc. The 
warehouse facilities have to be, as far as pos¬ 
sible, so planned as to adjoin the section of 
the iHaintenancc shops. Planning of the 
warehouses is also to be as meticulously done 
ai the maintenance and repair facilities. The 
main idea is to avoid exhorbitant costs in 
handling of materials and to minimise travel 
time and distance in delivery of materials 
from the warehouse to the maintenance areas. 
A general outline of fundamental considera¬ 
tions in this regard would also be furnished 
in this Chapter. 

11.3 Maintenance and Repair Facilities— 
Relative Considerations 

The size, shape and extent of maintenance 
facilities ^re contingent on the general plan 
of work or activity involved, the location re¬ 
lative to outside facilities—accessibility by 
road, rail and other modes of transport, and 
also to the available capital to be invested in 
such activity. The type of construction for 
workshops etc., is mainly dependent upon the 
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service facilities and parts depots etc., of 
equipment distriliutors or other agencies 
are available near at hand. 

2. Skilled labour—the lack of skilled man¬ 
power may provide the biggest handicap 
to ‘Self Maintenance’ programme. This 
no doubt, can be overcome by exten¬ 
sive and expensive training programmes. 
If, however, the maintenance help can 
be available from outside, one may con¬ 
sider to redu<;e the investment in facilities 
and get the maintenance help from out¬ 
side agencies. 

3. Capital cost—the cost of maintenance 
buildings, tools and equipment, is gene¬ 
rally high. From economic standpoint, 

' a judicious decision may have to be 
taken in making the capital investment 
in the maintenance facilities in such 
cases. By and large, however, with 
large outfits of equipment working on 
given locations, the investment on such 
facilities may range fiom 5 to 
to 10% of the cost of equipment and it 
may be prudent to establish such facili¬ 
ties as it would be cheaper in the long 
run to provide for maintenance facilities 
in this manner instead of utilizing the 
outside somecs for this purpose. 


climatic conditions and sometimes by indivi¬ 
dual preferences—architectural considerations, 
for instance. 

11.3.1 Climatic Conditions 

The climatic conditions which play the most 
important' i^oje, not only ■ provide thc/baiic 
consideration for protection of equipment 
and personnel employed on maintenance 
and repairs, but also the basic provisions 
necessary for the work to proceed unham¬ 
pered under a roof without the sensitivity re¬ 
sulting from dirt and dust, heat and cold, 
rain or strong breeze etc. The skilled 
maintenance workers can work most effec¬ 
tively in a comfortable environment only. 
Hence, the basic consideration is also to ‘ be 
related to the climatic conditions of the 
area where such facilities are to be organised. 

11.3.2 Size of Maintenance Facilities 

The second most important consideration 
in determining the size of the facilities for 
maintenance and repair is that relating to 
the extent to which the maintenance work 
will be done on the activity as a whole. 
This is generally termed a,s “Self Mainte¬ 
nance*’. It has to be decided initially, at 
the time of commencement of an activity, 
whether it would be economical to carry' out 
all operations involved in the repair, and overr 
haul of equipment, parts, components etc., 
within the workshop to be organised or that, 
assistance in this respect will be taken from 
some outside agencies, who might have spe¬ 
cialised in certain type of works, Some- 
<imcs, minimum self maintenance is most 
appealing to short-lived a<;tivitics—for exam¬ 
ple, in case of Projects of short durations of 
3 to 4 years, involving limited capital. . Yet 
another time the limited maintenance skills 
available on a given activity also lead to the 
consideration of availing good outside 
facilities for assistance in the work. 

11.3.3 Self maintenance 

This implies the ‘Do it yourself* concept. 

Generally speaking, the decision with respect 
to degree of self-maintenance can be taken 
based on the following factors: 

1. Location of the job or activity—whether 
the place is accessible by rail, road and 
other modes of transport whether any 


11.3.4. Centralised and Area Maintenance 

The concept of centralised maintenance and 
area maintenance finds an extended applica¬ 
tion to the case where a large number of small-, 
sized^ projects are undertaken in a particular 
area or in a State; in a particular sector. For 
example, numerous medium sized or smaller 
projef:ts in irrigation sector in different States 
arc not in a position to organise maintenance 
faolities individually for ‘Self Maintenance*. 
The major Work of repairs to machines and 
components in such a case is to be centrally- 
controlled while some field repairs and minor 
repairs are done individually on the projects 
^vhcre the machines are employed. The overall 
control is under a Central Mechanical Organi¬ 
sation in the Irrigation and Power Sector in 
the States. Central Workshops, Regional 
Workshops and Field Workshops are organised 
at suitable locations to cater to the needs of 
maintenance and repair of the equipment work¬ 
ing with these numerous small ^ized projects. In 
addition, mobile service units and repair units 
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are deployed to help the users of equipment 
in emergency repairs, or to expedite the repairs 
of machines under breakdown. 

Smaller organisations for area maintenance 
are also created and established in relation to 
mines of smaller size where a large number 
of such mines are located in a given area under 
the management of one owner. 

11.4 Maximum Self-maintenance—Considera¬ 

tions for Essential Facilities, 

In making a general assessment and study on 
various aspects incidental to the use of construc¬ 
tion plant and equipment with major users of 
such equipment in the country, an attempt has 
been made, in what follows, to present an out¬ 
line of maintenance facilities from maximum 
**Sclf-Maintenancc'’ point of view. The indi¬ 
vidual projects can be selective at the planning 
stage of the work as to what facilities would 
be desirable and most essential for their 
particular needs. 

11.4.1 General Shop Design and Constrmtion 

11.4.1.1 Shop site location 

After determining the size and scope of 
maintenance for a given activity in relation to 
particular jobs, the most important considera¬ 
tion is the shops' locations for either cen¬ 
tralised shops or area maintenance shops. 

The problem of site location is basically a 
compromise of (1) convenience to operations; 
(2) proximity to area of operational activities 
with cquipriient; and (3) drainage system. In 
fact, the drainage system comes to be a matter 
of outstanding priority while the other two 
considerations rank number (2) and (3). Most 
often, this fundamental aspect of drainage is 
not given the consideration that it deserves in 
view of other convenience and initial cost. Poor 
drainage design can seldom be corrected satis- 
factorily at a later stage and therefore, this must 
be given the prime consideration it deserves. 

The Committee have noticed that in certain 
areas some of the shops were located at foot¬ 
hills and the floor area was found flooded 
during the rainy season. The drains along¬ 
side foot-hill were choked with a single heavy 
shower and the water could not be drained 
in spite of pucca drains having been planned 
initially. This handicaps the normal work 


in the shops during the off-season period when 
the repair work is the heaviest during the 
year. 

In respect of convenience to operations, the 
shop facilities should be central to operations. 
A view on this can be taken properly by deter¬ 
mining precisely the areas of operations in a 
given activity. In relation to work on a 
construction project—construction of dams, 
canals or roads, this can be more easily deter¬ 
mined. In relation to work on the mines, 
however, various other considerations also arise, 
e.g. stripping waste piles, and ore limits. A 
shortsighted view on a new operation may 
result in serious errors either resulting in ex¬ 
pensive shops being replaced and moved to new 
locations; or else, long term inconvenience 
would have to be borne because of the shops 
being located too close to the initial mining 
operations. 

Proximity to operational installations is also 
equally important as travel time and transporta¬ 
tion costs prove to be fairly costly. The Cen¬ 
tral Shops which provide a day-to-day service 
for the area maintenance shops, if located too 
far away, would result in loss of production 
time and extra transportation costs. One 
main consideration of course, is the proximity 
to rail head, existence of main roads for trans¬ 
portation by trucks. This in fact, is the 
most fundamental consideration in determin¬ 
ing the location of any shops; and in case such 
‘Rail Heads' do not exist or access by road is 
also non-existent, these have to be provided for 
to the extent warranted by the work. In any 
case, access roads have necessarily to be provid¬ 
ed. - 

Two more considerations have to l)e borne 
in mind in planning the location of shops. 
These are: (1) Storage; and (2) Expansion. 
Whether it is a mining, or a tunnelling job, or 
construction of a dam, the haulage equipment 
would require a dead-line area for storage 
prior to entering the shops. Similarly, other 
equipment like dumpers, tractors, scrapers, 
would require parking space prior to entry in 
the covered shop floors or after repairing. It 
is conventional to provide one half to one-third 
the area equivalent to the fleet size, either in¬ 
side the workshops compound or in an outside 
enclosed space with a hand standing shed. 
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With regard to the aspect of expansion, cer¬ 
tain amount of flexibility has to be provided 
in the basic plan of the shop areas, so that if 
expansion of the shops become necessary at any 
stage of the continuing operational activity to 
meet extra load of work due to revision of the 
production programmes etc., no inconvenience 
is suflered in meeting such requirements at 
short notice. After all, lay out of a work¬ 
shop is the expression of a purpose. With the 
purpose gradually getting changed in shape 
and dimensions, the requirements may be ful¬ 
filled according to revised dimensions and 
framework of the purpose. 

11.4.1.2 Type of building construction 

The most common building material for 
shops is the structural steel over reinforced con¬ 
crete floors. Steel has a good weight-to- 
strength ratio. It can be readily fabricated 
to given shapes and dimensions, can be made 
corrosion resistant, besides its adoptability to 
architectural needs. It also works well in 
combination with other materials, such as con¬ 
crete blocks, bricks, and panelling material, 
to suit the architectural design. 

In some cases, where it can be easily envisaged 
that on completion of the construction work 
on a project, the facilities created could be 
commercially used on permanent basis, 
masonry structures may be decided upon for 
shop construction. The initial high cost and 
sometimes lack of skilled masons in the area 
where the project work is to begin, may afford 
a handicap or a disadvantage. Sometimes, if 
the shop buildings are to be near the operational 
activity area—specially in mines, the work ha¬ 
zards—blasting etc., may cause severe mainte¬ 
nance problems for the buildings. Moreover, 
this type of construction does not easily accom¬ 
modate future expansion or remodelling pro¬ 
grammes. Besides, the handling facilities gene¬ 
rally required to be provided in such shops— 
overhead cranes etc., may not be conveniently 
accommodated unless the likely expenditure in¬ 
volved is of no consideration. 

The only advantages in relation to masonry 
structures are the excellent architectural effects 
that can be obtained in such structures and the 
low upkeep cost of the buildings. 

In making a pioper choice of the ultimate 
type of construction, due consideration has also 


to be given to the type of materials used— 
specially for the roof of the structures. In 
tropical conditions as obtaining in India, con¬ 
sideration is to be given in relation to particu¬ 
lar locations, to the intensity of heat as a result 
of day temperatures intensity of rain-fall and 
in certain high altitude areas, the snow fall 
conditions etc. 

In hot dry areas, the problem of heat trans¬ 
mission through the roof assumes serious pro¬ 
portions* 

In desert areas as obtaining in Rajasthan, 
where the Rajasthan Canal Project work is going 
on, the dust storms keep raging unabated for 
continuous periods of 2 to 3 weeks at a stretch. 
To avoid dust and dirt in the shop area and 
yet provide proper ventilation for convenience 
of the personnel working in the shops, the shops 
are to be of enclosed type. In such circumstances, 
asbestos cemented sheets would provide protec¬ 
tion against dust and heat. In most of the other 
places, corrugated galvanized steel sheets are in 
use. 

In areas where there are heavy rains, the shops 
have to be similarly enclosed with floor areas 
fairly above the road level. 

Basically, in making a choice of the roof mate¬ 
rials particularly, the life cost of a roof will be 
determined by the degree of consideration given 
to the problems indigenous to the locale. Besides 
this, functioning of the roof for many years 
relatively maintenance free, is also to be con¬ 
sidered, It is often said that a poor roof is a 
constant harassment and a costly investment. 
Hence, due consideration is to be given to the 
type of roof to be provided over the shop 
structures. 

11.4.1,3, Shop floors 

It is rather unfortunate that very little atten¬ 
tion is paid to the floor design even though shop 
floors are the most “worked*' part of the shop 
itself. Except for special areas, most floors are 
of poured concrete. Concrete for floors requires 
the best of materials so as to be of hard* abras¬ 
ion-resistant quality when construction equip¬ 
ment and components have to be constantly 
on the floor. 

If the shop floors are poorly made, it is impos¬ 
sible to keep hygienic conditions prevailing in 
the area, where the equipment is to be handled 
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for repairs. Sometimes, the finest floor is pro¬ 
vided over a poor subgrade. In such a case, the 
floor gets crushed and crumpled very soon. 
Hence, it is to be ensured that the fill (forming 
the subgrade) should be compacted to 95% of 
standard optimum compaction and should be 
capable of supporting the floor loads. 

In respect of wear surface of the floor, it may 
be necessary to use special chemical hardners at 
times, so that the concrete used may provide 
dust-free surface. 

It is also important to bear in mind that provi¬ 
sion for trenches and drains has to be made in 
the initial plan of the floor layout. All utilities, 
such as water, air, electrical cables, exhaust 
piping, should be appropriately located in the 
layout plan and trenches etc., provided suit¬ 
ably when the floor is being constructed. 

As also stated above, provision of adequate 
drains should be a matter of special concern. 
Skimping on the size or number of floor drains, 
is poor economy and will adversely affect house¬ 
keeping efforts as well as economy. 

In special cases, where crawler track equip¬ 
ment is to be brought into the shops, it is neces¬ 
sary to embed old used rail pieces inside the 
floor, slightly projecting above the floor sur¬ 
face. The gauge of the crawler tracks has 
to be kept in view in spacing of such embedded 
rails or steel. 

If properly designed and poured, a good 
floor will last the life-time of the building. 
Hence, the above-mentioned factors should be 
taken into careful consideration at the initial 
stage of construction of the shops. 

11.4,1.4 Overhead cranes ^ mono^raib and other 
handling facilities* 

Almost every maintenance shop requires the 
use of an electric overhead crane to be effi¬ 
cient. The size of the crane is to be deter¬ 
mined by the heaviest piece to be handled. 
The type of control for the crane is again de¬ 
pendent upon the type of its. usuage in the 
shops. In large shops, the best advantage is 
obtained from cranes equipped with pulpit 
and controls. In others, the pendant-cablc- 
controlled crane is cheaper initially and requires 
no operator. This type of crane works well 
for most of the shops, except where the shops 
are of a very large size. 


Certain shop functions are best served by jib 
cranes, covering the area within their radius, 
thus conserving overhead crane time. These can 
be provided with manual/electric or pneumatic 
hoists. However, planning for installation 
and provision of such cranes is necessary at the 
initial stage of the shop layout. 

Mono-rail cranes are also sometimes used. 
These, however, have limited application as 
these are effective only when one route move¬ 
ment is possible. These arc not flexible, but 
can be used to transfer materials from shop to 
shop or from shop to outside or even from 
crane to crane. These are also popularly in 
use mainly when assembly work is involved. 

Expenditure on handling of materials at times 
mounts as high as 40% of the total cost of work 
in a shop. Meticulous planning of the lay¬ 
out of the shop is therefore, necessary, so that 
handling of materials is reduced to the mini¬ 
mum possible through provision of handling 
aids and in providing proper sequence of 
operations for given jobs by installation of the 
machine tools in a certain order as a function 
of inter-relation of machines inside a shop and 
intra-relation of machines in different shops. 

For convenience of transport of equipment 
under breakdown at worksites to the area main¬ 
tenance shops or the central maintenance shops, 
it is also necessary to provide suitable truck-trac- 
tor-trailors, or heavy duty trucks or semi-trailors 
etc., together with mobile cranes for loading and 
unloading of such equipment. This is a very 
essential adjunct to the main items of equip¬ 
ment and facilities provided in the workshop 
area, 

11.4.1.5 Storage 

In order to afford the convenience of work¬ 
space for the personnel engaged in the shops, 
it is most essential that the work areas are not 
clustered. Good house-keeping of the shops 
can be accomplished only if storage space for 
materials is provided. Sparc components, re¬ 
built parts, special tools etc., must have floor 
space. Out-door storage space would no doubt, 
be less expensive, but least desirable, in view 
of the handling costs that would be involved 
besides the deterioration that such materials 
may suffer when exposed to the hazards of 
heat, cold, dust, dirt, etc. etc. 
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Normally, the size and space requirements 
can be anticipated at the stage the shop plan¬ 
ning is being done. Stands, racks, cabinets and 
shelving can be provided for most efficient use 
of the storage space in the work areas, 

11,4,1,6. Offices and wash-closets 

No shops can work without an adjunct by 
way of office where records are compiled in res¬ 
pect of work done in the shops both with regard 
to cost of work being done, and the processing 
of the jobs. It is but necessary that such an 
office in the workshop premises must be a 
comfortable place to work for the supervisory 
staff and the clerks. Such offices should he cen¬ 
tral to the shops, should have sufficient space to 
accommodate personnel during small meetings, 
should have an independent entrance from out¬ 
side the shop floor area and the extent pos¬ 
sible the ceilings should be of acoustical mate¬ 
rial. If it is possible to provide a difference in 
level of the elevation of the office floor above 
the shop floor, the supervisory staff can have 
the privacy besides the facility to supervise the 
work even when in office, specially when the 
office overlooks the shop floor area. 

With regard to wash-rooms, this item is gene¬ 
rally not accepted as contingent upon the main- 
requisites of workshop planning. All the 
same, a well-designed and centrally located 
wash-room can reduce loss of time in the shop. 
In big workshops, circular wash fountains pro¬ 
vide space savers and are easy to clean. 

The size of the wash-room has to be deter¬ 
mined by the maximum number of employees 
per shift. 

11.4.1.7 Out-door stouge and materials handling 

Sufficient out door space is to be provided for 
storage of heavy, bulky materials, such as steel 
plates, beams, rounds, pipes etc., which are the 
basic materials generally processed through the 
shops where construction plant and equipment 
is intensively in use. Besides the storage space 
the convenience of handling such heavy mate¬ 
rials has also to be properly planned and pro¬ 
vided for. Yard cranes and trucks are re¬ 
quired to handle and move the materials. 
Hence, there should be sufficient clear space 
between stacks of such heavy materialst 


Provision of small farm-type tractors makes 
a good asset as the materials can be draped 
from the store yard to required locations where 
this is to be used. The same tractor which 
has a fairly low initial cost-tag on it, can be 
used in conjunction with trailers fitted with 
draw-bar, for movement of materials into the 
storage space or outside. 

11.4.1.8 Space needed for equipment repairs 

The space needed for equipment repairs de¬ 
pends to a large degree on the following fac¬ 
tors:— 

(1) Extent of repairs to be perfiirraed: i.e. 
whether certain types of repairs arc to 
be done in the area maintenance shop, or 
in a higher level shop—central mainte¬ 
nance shop, or even by a group of travel¬ 
ling mechanics on a mobile service unit. 

(2) Extent of work to be assigned to com¬ 
mercial shops. 

(3) Number of major units of equipment, 
specially motorised types which are to 
be maintained and repaired in the 
shops; 

(4) Types of equipment in use; and 

(5) Effectiveness of preventive maintenance 
programme in minimising major over¬ 
hauls. 

It has been indicated previously in Chapter 
No. 10 “Maintenance Procedure”, that the 
floor space to be provided for each unit of 
major equipment varies from 150 sq. ft. to 
180 sq. ft. in the main repair shop; and from 
100 sq. ft. to 120 sq, ft. in the field repair 
shop. A proper compromise has to he made 
keeping in mind the above-mentioned factors 
with regard to the total floor space to be pro¬ 
vided in the area maintenance shops and cen¬ 
tralised maintenance shops relative to given 
operational activity where equipment is in use. 

11.4.2 Repairs to Equipment—Classification 

Another consideration that seems important 
is the equipment maintenance and repair 
methods. For purposes of analysis> equip¬ 
ment repairs may be classified into the follow¬ 
ing major categories, 



177 


11.4.2.1 Minor repairs 

Minor repairs arc made at field repair shop 
level, and usually consist of replacement of a 
few individual parts, or reconditioning of some 
assemblies when such work does not involve 
the use of highly specialised equipment, or 
tools. Rclining brakes, grinding valves, re¬ 
placing king-pins and bushings, replacing 
broken springs, bleeding hydraulic systems, 
minor electrical systems repairs, arc typical of 
such jobs of minor repairs. 

1].42.2 Unit replacement 

Unit replacements are also made at the field 
repair shops. Functional assemblies, such as 
generators, radiators and oil coolers, vyatcr 
pumps, differentials, motor assemblies track 
chains for crawler tractors, turbo-chargers, 
superchargers/blowers, etc., are replaced 
as a unit. This is mainly with a view to 
minimising the amount of time lost by both 
equipment repair and operating crews, and is 
seemingly a mandatory requirement for any 
efficient fleet repair system as of the present 
times. 

11.4.2.3. Major repairs 

The need for major repairs is usually de¬ 
termined as a result of periodical inspections 
when mechanical characteristics, such as 
engine compression and wear of parts and 
units are measured. The inspectors deter¬ 
mine the need for major repair work against 
a standard of allowable tolerances and wear. 
Experience has shown that the wear on cci- 
tain moving parts necessitates rebuilding or 
replacement after a fixed period of use. Ac¬ 
cordingly, major overhaul becouics almost 
automatic after a predetermined number of 
hours of operation/use or a fixed mileage is 
reached. This is a part of the preventive 
maintenance exercise, which enables the ins¬ 
pectors and the owners of equipment to lay 
down a programme of overhaul or major re¬ 
pair of equipment, in terms of fixed periods 
of time in ^elation to particular category and 
type of machine in use. 

11.4.2.4, Repair activity—a {unctional approach 

A noteworthy characteristic of the large re¬ 
pair shops, which arc operated by Public Sec¬ 
tor organisations or Government Departments, 
is the organisation of repair activities by 
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Departments. Under this system, a unit of 
equipment that is in need of a complete over¬ 
haul, can be torn down and the various assem¬ 
blies assigned to shop subdivisions, so that 
all necessary repairs can be accomplished con¬ 
currently, thus saving the time involved in re¬ 
commissioning the unit of equipment under¬ 
going major repairs. 

On construction jobs involving the use 
of heavier types of eqpuipment, where it is 
also necessary for the major repairs to be car¬ 
ried out at the project level, functionally de¬ 
signed mobile repair shops, mounted on trucks 
and equipped with a full complement of tools 
and a power generator for operating com¬ 
mon items, of tools, like grinders and drills, 
help in carrying out repairs .at site of work 
in the field. 

11.4.3 Centralised Maintenance—Shop Plan For 

So far, items of common consideration rela¬ 
tive to centralised maintenance area mainte¬ 
nance, by way of shop, buildings, handling 
facilities, shop floors and repair activity etc., 
have been dearly covered. The facilities 
specifically and separately related to centra¬ 
lised maintenance and area maintenance 
works, have to be further identified on func¬ 
tional basis. 

The nature of work in the shops for cen¬ 
tralised maintenance could be classified as 
'general maintenance and repairs* and would 
be of multipurpose type including, besides 
the major repairs to equipment, substantial 
amount of manufacturing processes, consum- 
ing a good deal of raw materials. The area 
maintenance work would, however, encompass 
specific requirements, of installed plants' re¬ 
pair and maintenance, in locations contiguous 
to the installations and also cover the field 
maintenance and repairs of minor nature in 
relation to motorised/mobile equipment, in 
suitable shops at the “work-sites. 

A typical repair shop plan layout relative 
to centralised maintenance and repair work 
for 200 machines is given in Appendix 11.1. 

11.4.3.1 General maintenance and repair 
shops 

The work in general maintenance and repair 
shops may be sub-divided^ according to ihc 
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functional requirements, keeping in view of 
the minimum time necessary for repairs to 
equipment. The shops may be planned 
in the following manner:— 

1. Machine shop. 

2. General repair and fitting shop. 

3. Smithy shop. 

4. Foundry shop. 

5. Battery shop. 

6. Heavy equipment repair shops—by 

individual categories of machines. 

7. Diesel engine repair shop, 

8. Electrical repair shop. 

9. Drill repair shop (Mainly for constiuc- 
tion work and mining activity). 

10. Structural shops—steel fabrication works, 
including sheet metal shop. 

11. Servicing section. 

12. Wood working machinery shop (and 
body building shop wherever required). 

13. Pain shop. 

14. Tyre retreading shop. 

15. Welding shop. 

16. Miscellaneous machinery repair shop. 

17. Transport & light vehicle repair shop. 

11.4.3.2 Heavy equipment repair shop 

In relation to heavy equipment repair shop, 

, a further sub-division would be necessary in 
the following manner, as sub-sections or com¬ 
ponent repair shops:— 

(i) Transmission repairs. 

(ii) Hydraulic systems and hydraulic 
equipment repairs (including torque- 
converters). 

(iii) Differential repairs. 

(iv) Track group component repair shop. 

11.4.3.3 Engine repair shop 

In relation to the engine repair shop, fur¬ 
ther sub-division of work will be in sectional 
compartments relating to the following:— 

(1) Cleaning and degreasing section. 

(2) Disassembly and inspection section. 

(3) Cylinder-head section. 

(4) Supercharger/ Turbo-charger/ blower 

section, 


(5) Aircompressor and dutch section. 

(6) Electrical fittings section. 

(7) Assembly sections—one each for par¬ 
ticular makes of diesel engines under 
repairs. 

(8) Dynamo-meter section for running in 
and testing of repaired engines. 

11.4.3.4* Specialisation—main purpose 

The main purpose of sectionalisation of 
work in the manner defined above is the spe¬ 
cialisation, besides the saving in time, due to 
concurrent repairs of components and also 
to provide a means of supplying standby re¬ 
built components which would help in fur¬ 
ther saving of the time in repair and overhaul 
of the machines. While in some cases, it 
is generally necessary to repair and over¬ 
haul the particular components belonging 
to a given machine under overhaul, and com¬ 
mission the machine after repairs only with 
these components, it is a healthy practice to 
have standby components duly rebuilt, repair¬ 
ed and reconditioned, so that when a machine 
is under major repairs and overhaul, the re¬ 
built or reconditioned standby units can be 
conveniently switched to the chasis of the 
machine and the machine is sent out after 
being recommissioned in the shortest possible 
time. Such a practice is helpful, specially 
when certain machines breakdown during the 
working season, when certain production 
levels have to be achieved on the job and also 
when the repair and overhaul of a large fleets 
of machines is condensed into a brief period— 
off-season period of about *3’ months. The 
limited space and floor area of the available 
shops, besides the limited period during which 
the repairs are to be completed so as to make 
the machines fit for the next season's work, make 
it mandatory for such a practice to be adopted 
to the best advantage of the equipment fleet 
owner and the work where the machines are to 
be used. 

11.4.3,5. Shovel repairs 

In relation to shovel repairs, it may be indicat¬ 
ed, that the shop should have a pit into which 
the shovel can crawl. The ramp providing 
approach to the pit should have a smooth gradi¬ 
ent of I in 16. Drainage arrangement for the 
pit must also be provided with a sump pump, 
pumping out water from a small drainage tank 
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in one corner—at the farthest end opposite the 
ramp. The depth of pit should be such as to 
make the walking platform provided on the 
shovel to be flush with the floor area. This 
affords the convenience of repair crew and per¬ 
sonnel walking across to repair the machinery 
portion of the shovel, while the shovel boom 
can be conveniently laid on the shop floor and 
attended to for repairs, if any. 

Another advantage of providing a pit in the 
shovel repair shop is the saving in the height of 
the roof over the shovel repair shop which would 
otherwise normally have to be fairly large in 
view of the clearance necessary above the gantry 
on top of the shovel cab roof and the height 
of the boom sheave point. 

The machinery portion of the shovel can be 
raised up with the assistance of hydraulic jacks 
of suitable capacity and finally rigged on slee¬ 
pers scantlings or other suitable propping ar¬ 
rangements to clear the centre pintle or king 
pin of the shovel. 

11.4.4 Shop Equipment and Tools 

It will be too much to elaborate the details of 
the equipment that should be installed inside 
the shops for convenience of quick repairs to 
machines, as the exact requirement in this res¬ 
pect would have to be precisely related to the 
type and volume of work to be done in any 
shops. Hence, in what follows, the type of 
machine-tools and facilities generally installed 
inside the shops will only be described, so that 
a guideline is furnished by way of identification 
of the items of machinetools. Certain items 
like welding lines, compressed air-lines, centra¬ 
lised oxygen and acetylene systems, etc., which 
happen to serve most of the shops will be des¬ 
cribed in greater details. 

Given below is the description of the items 
of machine tools and facilities generally'pro¬ 
vided in the particular shops against which 
these are mentioned. IT IS, HOWEVER, TO 
BE NOTED THAT JUDICIOUS SELEC- 
TION OF ITEMS—THEIR TYPE, SIZE 
AND QUANTITY, WILL BE MADE BY 
THOSE RESPONSIBLE FOR CREATING 
THE WORKSHOP ORGANISATION. THE 
ITEMS OF MACHINE TOOLS SO SELECT¬ 
ED, WOULD BE IN CLEAR CONSIDERA¬ 
TION OF THE WORK LOAD, AND THE 
TYPE AND NATURE OF WORK. 


11.4.4.1 Machine shop 

1. Metalworking lathe/s—3'^ to 60'" swing 
and 'ways* length, as desired and neces¬ 
sary. 

2. Planner. 

3. Shaper. 

4. Milling machine. 

5. Drill/s including radial drill. 

6. Boring mill—horizontal/vertical. 

7. Power hacksaw/cold circular saw. 

8. (a) Grinders, pedestal, portable and 
tool post grinders. 

(b) Tool grinding machines, cylindrical 
grinding machines, surface grinding 
machines. 

9. Portable line boring bar-powered bored 
equipment used to line bore parts too 
large to set up in machines or which must 
be bored in the field. 

10. Presses-arbor and hydraulic to press fit 
assemblies or to remove parts which arc 
tight-fits. The hydraulic press may be 
vertical or horizontal and may range from 
50-Tons to 200 Tons capacity. 

11. Tool room equipment. 

The machine shop requires a great variety and 
sizes of cutter, drills, reamers etc,, for its work. 
Sufficient space has to be provided for storage 
and repair of all such tools which are fairly 
expensive. 

It is also customary for the tool rooms to 
repair and store small power drills, such as 
portable drills, impact wrenches, hydraulic jacks 
etc. Work benches, special tool grinders and 
precision bench lathes are also necessary for a 
well-equipped tool room. 

Occasionally, a small heat-treatment furnace- 
electrically operated, is also necessary to make 
the tool room selfsufficient for its needs. If an 
elaborately organised heat-treatment section is 
available separately as a part of the general 
shops, the heat-treatment work for the tool room 
jobs is got done in that specialised shop. 

11.4.4.2. General repair and fitting shop 

This is an extension of the machine shop and 
the machine tool facilities provided in the latter 



are utilised for the work in hand. Bcsideii this, 
functionally, the general repair work involving 
fitments etc., is done through a host of fitters 
employed on work. 

The machine tools required exclusively for this 
shop may comprise of the following:— 

L Press 

2. Grinders. 

3. Mechanical/air-operated power tools- 
impact wrenches etc. 

The general repair and fitting shop personnel 
are also engaged in attending to the work arising 
in the area maintenance shops or in the field. 

11.4.4.3. Smithy shop, 

1. Coal fired furnaces with blowers. 

2. Oil-fired furnaces 

3. Power hammers-air-operated or electri¬ 
cally operatcd-250 k.g. to 500 k.g. 

11.4.4.4. Heavy equipment repair shops, 

1. Arbor press. 

2. Pedestal grinder 

3. Pillar drilling machine 

4. Machine lathe. 

For crawler tractor repair shop, it would be 
essential to have the submerged arc-welding 
machines automatic types-spccial machines for 
track-chain rebuilding, track rollers and idler 
rebuilding, besides a track press, clcctrical/hydt- 
aulically operated and impact wrenches 

5. Wherever welding lines are not available 
through a central arrangement, separate welding 
sets may be provided in each one of the heavy 
equipment repair shop. 

6. For component repairs, separate stands for 
transmissions, differentials and hydraulic system 
components would be required. These would 
have to be specially fabricated. 

Besides this, arrangements would have to be 
rigged up for testing of the repaired components, 
or for 'running-in-operation' thereof. 

\\AA,b. Diesel engine repair shop 

1. Fuel pump test bench/s. 

2. Injector testing equipment. 


3. Injector-tip/nozzlc testing equipment. 

4. Valve grinding/refacing machine. 

5. Cylinder-head, hydraulic testing equip¬ 
ment, 

6. Honing equipment. 

7. Lapping and polishing arrangement. 

8. Line boring equipment. 

9. Connecting rod alignment equipment. 

10. Pedestal grinder. 

11. Dynamo meter. 

12. Engine stands. 

13. Lathc/s. 

14. Crankshaft grinder. 

Besides the above equipment, some of which 
may be optional, depending upon the size of 
the job individually and the functional work 
done in the shops, a variety of tools are neces¬ 
sarily required to handle the work with precision 
and efficiency. These arc as follows:— ^ 

1. Puller, gear (set). 

2. Puller sleeve. 

3. Radiator repair equipment. 

Reamer, adjustable. 

Reamer ridges. 

Sander, electrical. 

7. Testers, special, for valve spring etc. 

8. Special vices for holding pistons etc. 

9. Welding and cutting outfit-Oxy-acetylcnc 

10. Blow lamps. 

11. Micrometers 

12. Torque wrenches. 

With respect to fuel injection parts repair, it 
may be mentioned that the heart of the diesel 
engine is in the fuel injection system. To over¬ 
haul and calibrate pumps, governors and im 
jeetors, a dust-free, temperature controlled room 
must be provided. 7 here are several basic fuel 
injection systems, each requiring special tools 
and equipment to properly repair and calibrate 
its components. Pump calibration stands, in¬ 
jector floor rating machines, injector pressure 
stands, lapping machines, air gauges and ultra 
sonic cleaning tanks for injector nozzles, arc 
among the equipment needed. 


4. 

5. 

6 . 
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It IS not always necessary to have a separate 
fuel injection parts repair section in a main 
shop relative to a given activity, unless the 
population of diesel powdered equipment 18 
fairly large having a few standard makes of die^ 
scl engines in use. Where the population of 
equipment is relatively small, it is customary to 
have the fuel injection components repaired by 
specialised organisations outside, who are gene* 
rally named as ^'Factory authorised vendors/ 
dealers”, 

A special mention has also to be made about 
the ‘Dynamo meters’, which are used for run¬ 
ning in of the engine, and for making any 
necessary adjustments, checking for leaks and 
determining the horse power of the overhauled 
engine. There arc two types of dynamo meters 
in common use-the water pump and the elec¬ 
trical generator-resister. The high cost of the 
latter generally precludes its use, except for low 
horse power engines. 

A passing reference may also be made to the 
need for the installation of the dynamo-meter 
and engine stand in a sound-proof room, pro¬ 
vided with necessary crane or a mono-rail faci¬ 
lity for handling. Instrumentation is another 
necessarily essential part of this room. Provi¬ 
sion must also be made suitably for fuel supply, 
water, air, waste-water drainage and engine 
exhaust. 

11.4.4,6 Electrical repair shop 

This is more of an outfit for the electricians 
to rewind armatures, coils and repairs to com¬ 
mutators etc. Depending upon the type of the 
work decided to be done in a shop, the equip¬ 
ment may vary from job to job. Where large- 
sized motors and generators are undertaken for 
repairs, special machines would be required to 
suit the particular purpose. In an average 
shop, it is more of a cluster of electrician’s 
benches with instrument panels for testing the 
repaired electrical equipment. 

One of the main requirement of this shop 
is the insulation drying equipment, which 
again varies with thi> type and size of electrical 
machines under repair. 

It is also necessary to have machine lathes 
with 10" to swing and for armature turn¬ 
ing, generator-regulator test stands. 


11.4.4.7 Drill repair shop 

Portable hydraulic jacks and rams and 
grinders and large impact wrenches along 
with Oxy-acctylene equipment and welding 
equipment are essential for this shop. 

The compressors and electric motors or die¬ 
sel engines generally used with the rotary and 
down-the-hole drills, are repaired in the res¬ 
pective shops—compressors in the miscella¬ 
neous machinery repair shop, electric motors 
in the electric shop and diesel engines in the 
diesel engine shop. 

Automatic welding machines arc also provided 
wherever the type of drills used arc such 
as would require for such equipment* 

11.4.4.8 Structural shop 

I. Punching and shearing machine—power 
press. 

2* Bending rolls. 

3. Radial drills. 

4. Oxy-Acetylene profile cutting machines. 

5. Oxy-Acctylene automatic cutting 
machine. 

6. Hydraulic press. 

7. Welding sets/welding lines* 

8. Girder bending and straightening 
machine. 

9. Radio-graphic camcra/X-ray equipment. 

10. Pedestal grinder, double wheeled. 

II. Pipe bending machine* 

11.4.4.9 Servicing section 

1. Hydraulic lift. 

2. Air compressor. 

3. Pressurised lubrication equipment 

4. Washing stand. 

5. Steam jenny. 

6. Water tanks. 

11.4.4.10 Wood-working machinery shop 

1. Planning machines. 

2. Band-saw. 

3. Circular saw. 
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11.4.4.11 Paint shop 

1. Paint spraying plant. 

2. Drying chamber. 

11.4.4.12 Tyre retreading and repair shop 

1. (i) Rim Remover, (ii) Tyre expander. 

2..Buffing machine. 

3. Rubber cement spraying Equipment. 

4. Building machine. 

5. Mould with matrix. 

6. Steam boiler. 

11.4.4.13 Battery shop 

1. Battery diargers. 

2. Water spray. 

3. Exhaust fan. 

4. Distilled water plant. 

5. Blow lamp. 

11.4.4.14 Automotive shop 

1. Hydraulic press. 

2. Drill press. 

3. Heavy duty pedestal grinders. 

4. Jacks, hydraulic and air. 

5. Wheel aligning equipment. 

6. Spark plug sanding machine. 

7. Electrical timing and tuning equipment 

8. Miscellaneous items of machine tools, 
according to requirement. 

11.4.4.15 Welding shop 

The welding machines may either be indi¬ 
vidual items like motor-generator set, or a 
transformer welding machine with single or 
multiple operator lines, or as in the grid 
system, a suitable capacity transformer unit 
feeding a number of regulators—each with 
single or double welding lines. In some 
cases, power is supplied to convenient outlets 
located at places where these are needed in 
individual shops and each outlet 'jeives one 
welding machine. The building is grounded 
and provides a convenient ground circuit for 
any welding. For mobile equipment, a sepa¬ 
rate ground is carried to the work. 

In the grid type arrangement, the grid 
resistors provide the controlled amperage and 
voltage. This eliminates the location of weld¬ 


ing machines in the shop area besides elimi¬ 
nating the machine movement. If the grid 
location is so planned that the welding leads 
can be taken therefrom to convenient places 
of work in the shops, this can be an economical 
method to provide facilities for welding. How¬ 
ever, in this case, the main control being at 
the grid location point, regulation of ampere- 
age and voltage has to be manually done. 
This could be controlled by telephone com¬ 
munication system, or by the end user personal¬ 
ly going and setting the regulator at the requir¬ 
ed point to give the desired arapereage and 
voltage. 

In certain welding jobs, special electrodes 
are required to be used, and this involves en¬ 
tirely different equipment. Welding of zinc, 
aluminium and magnesium alloys which are 
extremely hard to weld, involves the heliarc 
welding machines. 

Automatic submerged arc welding is also 
commonly involved, specially when rebuilding 
of parts or structural work is concerned. As 
an adjunct to this, welding positioners afford 
the convenience of proper positioning of the 
pieces to be welded at a fast rate. The posi¬ 
tioners are generally powered cither electri¬ 
cally or hydraulically. 

Rotary tables, drive and tail stock, similar 
to lathe, roller positioners (for circumferen¬ 
tially rotating large work) etc., etc., arc also 
some of the types of welding positioners. 

The equipment as above, may be a part of 
the structural shop to the extent required and 
in certain cases, work in isolation in a central 
welding shop. 

Trailor mounted dicscl/electric operated 
welding sets and oxy-acetylene cutting and 
welding sets make another useful item of 
equipment to be provided. Certain welding 
jobs assigned to the workshop team in the 
field area can be conveniently tarried out 
with the help of these mobile welding sets. 
Moreover, during the course of testing of 
machines, after repair and overhaul, such 
mobile welding sets are very useful in the 
vehicle parking area, in the ‘‘hard-standing" 
sheds or in the operational test fields. 

11.4.4.16 Compressed air system 

The requirements of compressed air may be 
for use of power tools, for cleaning of' surfaces. 



for serving and paint sections, and for various 
other applications inside the shops. Depend¬ 
ing upon the total activity involving use of 
compressed air, the compressed air system 
could be fed from a central location where a 
battery of compressors or a single large sized 
compressor can be put to use. For particular 
types of works where the air compressor at the 
discharge end is necesarily to be of a certain 
rating, and the compressed air lines have to 
extend over a large distance from the central 
location, it becomes necessary to instal a separate 
air compressor for the particular location to meet 
such a situation. Overhead compressed air 
lines, or laying of the compressed air lines 
in drainages in the floor area, has to 
be initially planned in a suitable manner to 
meet the requirements of various activities all 
over the shops. Subsequent iiistallation at 
times involves interference with other facili¬ 
ties which are already in use and this propo¬ 
sition becomes rather expensive and unecono¬ 
mical. 

11.4.4.17 Centralised oxygen and acetylene 
systems 

Oxygen and acetylene are used in large 
quantities in maintenance work and in the 
structural shop where steel fabrication is in* 
volved. The most common procedure is to 
get Oxygen and Acetylene Gas in cylinder as 
supplied by the manufacturing plants. How¬ 
ever, to make the operations economical, spe¬ 
cially when the consumption of Oxygen and 
Acetylene Gas is fairly high due to the nature of 
operations to be performed, it becomes econo¬ 
mical to purchase the gas in small tanks and dis- 
tribute them to the shops as needed. Even this is 
quite a cumbersome procedure, as it involves 
to a slightly lesser degree, the same problems 
of handling distribution and collection of the 
tanks as in the case of gas cylinders. Besides, 
the arrangement for transport of the con- 
tainer$-cum>tanks or cylinders from the manu¬ 
facturers to the users worksite can involve cer¬ 
tain difficulties occasionally in transporting 
these containers to and fro. If the work at 
the users* end cannot brook such delays and 
the supply has necessarily to be continuous 
and regular, a central plant can be equipped 
to distribute Oxygen and Acetylene through 
a piping system to each shop, or by generating 
the Oxygen and Acetylene and bottling same 
in containers for convenience of the vaiious 
user sub-divisions on the project. Not only 


is the gas produced at economical rate, its 
ready availability enables the user to keep up 
the work in good progress. 

Such Oxygen and Acetylene manufactur¬ 
ing plants arc of course, rare to see with indi¬ 
vidual project authorities. They are excep¬ 
tionally few, who have provided such installa¬ 
tions. Beas Project in the Irrigation and 
Power Sector is one such example to quote. 

11.4.5. Area Maintenance Shops 
11.4.51 Purpose 

The main purpose of area/Tield mainte¬ 
nance shops is, 

(1) to prevent mechanical break-downs of 
equipment as far as possible; and 

(2) in case of mechanical break-downs to 
put the machine back into service with 
a minimum loss of time. 

If a machine is not kept in a properly ad¬ 
justed condition, it loses the performance efli- 
ciency and there is a tendency to unusual wear 
and tear on the machine. The prevention 
of mechanical break-downs mainly relates to 
such timely adjustments to parts and compo. 
nents in the machine. The main function of 
the area maintenance shop should be to pro¬ 
vide for schedule of adjustmeiifs, indicating 
the intervals at which such adjustments are 
required to be checked and the time to be 
taken for adjustment. Regular mechanical 
inspection is also a part of this schedule through 
which the possibility of major break-downs are 
checked at the commencement of the smaller 
initial causes. 

Minor repairs which cannot be scheduled 
also need prompt attention so that it may 
not subsequently lead to severe breakdowns 
due to negligence in carrying out the repairs 
in proper time. Wlitn, iiispite of precau¬ 
tions, major break-downs occur at the site of 
work, the field maintenance personnnel should 
concentrate on returning the machine to 
work on the minimum loss ol time. .The 
methods of so doing depend upon the nature 
of breakdown, the type of machine, material 
facilities, labour facilities etc. Sometimes 
assembly and sub-assemblies replacement are 
also a part of the work to be done in the area 
maintenance shops. Immediate replacement 
of a defective assembly, than keeping the 
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machin^^ waiting for repairs on the defective 
one is more economical as the machine can 
be used on production work immediately on the 
replacement of the assembly. 

The function of the field maintenance is 
to see that no machine is allowed to continue 
on work when it is in need of mechanical 
attention whether of relatively minor nature 
or of a more serious cliaractei. Prompt at¬ 
tention to minor faults, even if at the cost 
of stoppage of work, would pay in the long 
run. 

11.4.5.2 Location 

The area maintenance shops or the field 
shops take a part of the work in respect of 
maintenance and repair of equipment very 
near to the location of their work. The 
first consideration is that this should be locat¬ 
ed as near as possible to the scene of opera¬ 
tion, with good access roads, to minimise the 
time to be taken in bringing plant to the work¬ 
shop. In some cases, the installed plants— 
as in a case of the mining work (the typical 
example being a crushing plant), such main¬ 
tenance shops have to be so arranged and 
located that speedy repairs to such equipment 
is facilitated. Moving heavy mantles of large¬ 
sized crushers away from the crushing plant 
to distantly located workshop premises may 
be not only a cumbersome procedure from 
transport and handling angle, it may also 
involve lot of delay in repair or recondition¬ 
ing thereof. Hence in so far as the area 
maintenance shops are concerned, the main 
consideration, in context of cojiveniencc and 
speed of work of maintenance and repair of 
\\ork is the sub-division of su<h operations 
into separate field shops for maintenance and 
repair of the mobile or motorised equipment 
and the installed equipment. 

11.4.5.3 Shop equipment 

Little useful purpose is served by estab¬ 
lishing a field maintenance organisation on 
a project unless essential facilities are provid¬ 
ed. Without facilities, the unit is ineffi¬ 
cient; and either necessary work is not car¬ 
ried out or is performed indifferently due to 
lack of the tools for the job. 

Minimum requirements for a field main¬ 
tenance organisation servicing an average 


sized mixed fleet of equipment and plant 
arc:— 

(a) Covered workshop floor space, preferably 
on a concrete floor, provided with light 
and powerself-generated, if necessary. 

(b) Workshop vehicle park. 

(c) Fitting shop equipment, benches, vices, 
cupboards, racks, portable drills and grin¬ 
ders, hydraulic jacks, crowbars etc. 

(d) Lifting tackle-gantry type or mobile crane 
for workshop use, mobile crane for field 
use. 

(e) Portable electric welding equipment, oxy- 
acetylene cutting and welcling plant, 
brazing plant forge. 

(i) vStores for spare parts, files, chisels taps, 
dies, grinding wheels etc. 

(g) High pressure washing equipment k 
steam jenny. 

It should be emphasized that the foregoing 
represents the minimum requirements for an 
average field unit to be self-supporting under 
normal circumstances. The facilities on a very 
large project are very much more complete and 
the extent to which equipment should be pro¬ 
vided depends entirely upon the type and dur¬ 
ation of the project and the classes and concent¬ 
ration of plant. Each individual case must be 
^vorked out in terms of economic factors involv¬ 
ed, bearing in mind that it is usually false 
economy to under equip. Ill equipped and/or 
poorly controlled organisation is likely to be an 
expensive liability. 

11.4.5.4. Motorised equipment. 

The area shops for the motorised equipment 
would mainly involve installation of a few items 
of machine tools-lathe, drilling machine, pede¬ 
stal grinder, arbor press, welding equipment, 
Oxyacet)lene cutting and welding equipment, 
pressurised lubrication and servicing equipment 
besides a large variety of hand tools and some 
power tools. 

Here again, however, for certain categories of 
equipment—mainly the excavators slightly differ¬ 
ent arrangements would be required. The main¬ 
tenance and repair shop in the field for this 
category of equipment, would have a smaller 
set up, as described in the centralised mainten¬ 
ance shops—providing a suitably floored pit 
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under a roof shed necessary provisions of drain¬ 
age arrangement, fitters benches and certain 
tools, including power tools. Of course, the 
handling facilities by way of lifting tackle, jacks 
and overhead crane, would entail efficiency to 
repair work for such equipment. 

As a part of the area shops equipment, mobile 
servicing units are also required. It is customary 
to maintain most of the items of lUiOtorised 
equipment while these are on the run on pro¬ 
duction work. The mobile servicing units get 
parked at suitable locations in the work area 
and the machines are drawn one after another 
at periodical intervals for servicing or any minor 
repairs that may arise in the course of operation 
of equipment. Such units may be skid-mounted 
in some cases, or trailor/truck mounted. The 
essential items of equipment installed, whether 
mounted on skids or trucks/trailors would be 
an ail-compressor, pressurised lubricating or 
lubricant-dispensing units, with reels of hoses 
and accompanied by a trailor-riiounted or trolly 
mounted miniature shop having a power unit 
with a drill and a grinder. Sometimes, a separ¬ 
ate trailor-unit with essential hardware mate¬ 
rials, like nuts, bolts, screws etc,, is also a part 
of the mobile unit, to help carry out mihor 
repairs to the equipment, 

11.4.5.5. Installed equipment 

In relation to installed equipment, like crus¬ 
hers, where crusher-mantle and concaves are 
prepared in the shop, mantle stands, zinc pots 
and zinc storage facilities are prerequisites. If 
the shop can be arranged on the crasher work¬ 
ing floor, the major overhaul crane will serve 
the maintenance shop also. If this facility cannot 
find extended application as such, a separate 
overhead crane would be needed for this heavy 
work. If, however, the shop has to be separately 
located, it should be central to the plant opera¬ 
tions and preferably on the ground level to 
facilitate handling of heavy items. In any case, 
this also has to be under roofed accommodation. 

11.4.5.6. Repair Stalls 

It is also a practice with some of the users of 
equipment, where large fleets of equipment are 
put to use on given activities, to have repair 
stalls in close proximity to the operational aica. 
The size of such stalls can be determined by 
the size of the items of motorised equipment in 
use. Normally, the width and the length of the 
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stall W'ould be such as would afford the conveni¬ 
ence of a motorised pieces of equipment to drive 
in and yet leave sufficient space on the sides and 
in front for the maintenance and repair crew 
to move around the machine and also to have 
the lacility of a work-bench besides. 

^'ct in few other cases, the stalls take a diffe¬ 
rent shape. These are in the form of fabricated 
steel structures with canopy on top and arrang- 
ements for lifting the structure provided at suit¬ 
able place of the structure. If a machine breaks 
down in the work area, it is towed away to a 
convenient location therein closcby and the 
structure picked up with the help of a crane to 
provide cover and protection to the particular 
area of the machine in which the repairs are 
done. It may not be necessary to mention that 
such arrangements are peculiar only to such 
jobs ^vhere the climatic conditions or the day or 
night temperatures cause physical trouble to 
the working crew and specially when the repair 
or maintenance work would take a fairly long 
ume. 

11.4.6. Servicing Facilities. 

In wffiat has so far been considered in this 
Chapter, the broad outline of funttions and 
layout of centralised maintenance shops and 
area maintenance shops has been dealt with. 

1 he main item common to both of these items 
is the servicing facilities in form of service 
station equipment. Whether a service station 
is fixed or mobile, the equipment is substantially 
the same and should include* 

(a) Tanks or containers for all classes of lubrk 
cants, flushing and cleaning fluids, water 
and distilled water etc., with arrange¬ 
ments for drawing off without contamin¬ 
ation. 

(b) Ail compressor plant for pressure greas¬ 
ing, air cleaning and tyre inflation, as 
may be required. 

(c) High pressure water washing plant, petiol 
or diesel driven, for mounting on mobile 
plant or electric motor driven for service 
station installation. 

(d) Steam jenny. 

(c) Cleaning materials, preferably in lockers. 

(f) Filling measures for each type of lubri¬ 
cant, specially service tools, grease guns, 
piessure grease buckets, spanners of 



assorted sizes and types, tyre gauges, 
puncture repair outfits etc., with arrange¬ 
ments to keep them clean and necessary 
provision for storage. 

(g) An assortment of hardware items, includ¬ 
ing nuts, bolts, washers, grease nipples, 
split pins etc., in suitable bins and lockers. 

Permanent fixed service station are GENE¬ 
RALLY provided with fuel storage tanks for 
direct dispensation fuel to the fuel tanks of in¬ 
dividual machines or for drawing of supplies 
there from into a clean mobile tanks which may 
dispense fuel at mobile service station points or 
for the use of stationary plant scattered over 
the work area in the field. 

^'ravelling fuel tanks to plant nor readily 
accessible to a fixed service station, should be of 
sufficient capacity to serve the needs of all plants 
being served by each mobile tank unit. In such 
a case, it must be remembered that any fuel left 
over should be pumped back into the bulk stor^ 
age tanks and fresh drawing made for the next 
day’s Operation or else, the mobile tank sliould 
be filled up completely at the end of the day’s 
work. 

1L5. Stores Warehousing. 

Store room or warehouse facilities, should as 
far as possible, be planned to adjoin the section 
of the maintenance shops which have the greatest 
need for accessibility to parts. In case of centra¬ 
lised maintenance shops and the centralised 
stores, at least the two premises should be con¬ 
tiguous to each other if possible, or not too far 
away from each other. 

The warehouse itself must be planned to 
facilitate handling of materials with the least 
amount of effort. Fast moving items, mainly 
mobile equipment repair parts, should be stored 
where they are easily accessible-with the conside- 
raiion to dispersal with a minimum of travel. 
Access aisles must be provided for fork-lift trucks, 
and bin aisles must be of proper width to accom¬ 
modate 2-wheel or 4-wheel hand trucks, at a 
minimum of 3 ft. 

Receiving areas should be provided separately 
with sufficient space to accommodate fork-lift 
unloading of trucks. A recessed truck platform- 
level ramp, contained within the building, will 
provide all-weather loading and unloading of 


trucks and is desirable in spite of floor space it 
covers. It is also desirable, if possible, to pro¬ 
vide railroad access with a box-car—level ramp 
situated to unload with a fork-lift. 

Material storage requirements must allow 
consideration for both size and weight of 
materials. Storage capacity must therefore, 
be determined with great care. Compartmen- 
tal draw type cabinets should be provided for 
every small materials, and steel adjustable shelf 
cases should be planned to accommodate other 
vaiieiy/sizes of materials. Heavy adjustable 
pallet racks with engineered safety factors for 
carrying capacity, must be provided for heavy 
materials. 

Other considerations for r^torage must include 
special cabinets for gaskets, door-type cabinets 
for materials, such as bearings, seals, and other 
items which should remain relatively dust or 
dirt free, and cabinets with locked doors to con¬ 
tain high value security items or precis'on ins- 
tiLimcnis or items on which the issue is stiictly 
controlled. 

Sjrecial racks or fixtures must also be provided 
for cables, ropes, rolls of gasket materials and 
other commodities which require special handl¬ 
ing because of odd shapes, lengths or safety in 
handling. 

Consideration must also be given to storage 
of acids, lubricants, compressed gas cylinders, 
bulk or bagged materials, steel, and heavy mate¬ 
rials. Generally for safety icasoirs, or because 
of their bulk, these items cannot he stored in 
the warehouse proper and will require outside 
storage or storage in buildings suited to the mate¬ 
rial. In respect of lubricants specially, and 
also for other fluid materials, some of which 
cannot stand variation in temperatures, suitable 
buildings or cover should be provided for 
storage. Howwer, in providing for such sto¬ 
rage, provision should be made for access either 
by rail vvith box cars level ramp or docks which 
will permit fork-lift unloading and a crane faci¬ 
lity to provide for unloading heavy materials 
from rail cars or trucks. 

St 03 age of tyres needs meticulous care. One 
of the most important factor governing the 
life of tyres is proper storage. Tyres are not 
recommended to be stored outdoors. They are 
to be stored in a cool, dry and dark shed. 
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In addition to adequate storage facilities, 
emphasis should be laid on a proper catalogue 
ing system. A placing or commodity number¬ 
ing system must be provided that will lend 
itself ready to easy determination and ability 
to find materials. This syvStem must be 
deieimined with the knowledge that ware¬ 
house men generally are brouglit up from the 
ranks, have average intelligence, but often do 
not have an accounting background. The pre¬ 
sent day cataloguing aids should be availed of. 

Storage space for spare parts 

ft is generally difficult to give a scale of pro¬ 
vision of storage space and facilities for a de¬ 
fined size of inventory of spare parts. The 
provisions would vary substantially, according 
to type and nature of the parts in stock (whether 
heavy or light, requiring special preservation 
and maintenance process or special storage 
arrangements) and quantities thereof. Con¬ 
sidering the items of spare parts generally re¬ 
quired for maintenance, repair and oveihaiil 
of major items of earthmoving machines, cer¬ 
tain guidelines could however, be furnished to 
dcteimine the scale of provision of floor space 
in a warehouse storing such parts. Guide 
lines in this respect is given in Appendix 11,2. 

11.6 Observations of the Committee on Visits 
to sites of Work of Different Users of the 
Equipment. 

(a) Workshops. 

While there is no doubt that most of the 
project authorities attempt to plan meticulous¬ 
ly the layout of the workshops and stores on 
any operation involving intensive use of equip¬ 
ment, most often such planning does not m- 
clude detailed consideration of the large num¬ 
ber of diversified factors necessary for the pur¬ 
pose and as referred to in the preceding portion 
of Hiis Chapter. The functional aspects are 
no doubt taken care of to a large extent; but 
there again, the sequence of operations func¬ 
tionary involved, in processing equipment for 
repair and overhaul or in storage of items in 
the stores, are not considered minutely. The 
handling facilities and the location of faci¬ 
lities for repair and overhaul result in fairly 
high amount of expenditure on handling. 

Lack of drainage facilities, disposal of waste 
material and absence of general cleanliness, 
make the work in the shops rather uiiscientific 


and most unhygienic. The floor area inside the 
shops is not clean and in some cases, there is 
haidly a proper floor surface. The roads in¬ 
side the workshop premises are not black- 
topped and these cause a serious handicap to 
the movement of machines specially during 
the rainy season. Moreover, unhygienic 
conditions result from such loads. It is a false 
economy to save a little amount of initial ex¬ 
penditure in providing suitably covered floors 
inside the shops or in providing blacktopped 
or pucca roads. Weil planned, well designed 
shops are no more expensive than poor ones. 

The Committee have witnessed workshops 
and stores where either too little space is pro¬ 
vided for the amount of work to be done, or 
too much vacant space is available resulting 
in unnecessary expenditure on covered space 
besides the long distances the jobs are to travel 
from one shop to another for different opera¬ 
tions. 

Due amount of care and attention is not 
paid fo the convenience of the workers inside 
the shops. Most often, the workers squat on 
the floor to attend to repair work, or for doing 
other miscellaneous works in the shops. The 
basic requirement, of work benches with vices, is 
not taken care of to the required extent. It is 
needless to point out that lot of time can 
be saved in doing a given ite mof work in 
the shops if such facilities aie provided for the 
convenience of the workers and the work. 

Absence of compressed air lines, handicaps 
cleanliness of parts used in rcassembly/or over¬ 
haul of machines. This also piecludes the 
use of pneumatic tools which make the princi¬ 
pal time saving appliance for jobs like re¬ 
moving or tightening bolts, nuts and screws. 

(b) Ware-houses, 

In respect of warehouses, it has been observ¬ 
ed that not much care is bestowed upon the 
conservation and preservation of items in sto¬ 
rage—specially spare parts. The parts are 
stored in shelves which extend in height over 
10 to 12 ft. This makes it difficult for dusting 
of the parts at regular intervals. No care is taken 
of important items like bearings, seals and gas¬ 
kets. The gaskets specially get crumpled due 
to long storage and exposed to open condi¬ 
tions, while these are not mounted on proper 
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frames with dowel pins holding them. 
Similarly, the bearings are also left ex¬ 
posed, without their being wrapped in oil 
paper after these have received a quoting of 
anticorrosion lubricant. Initial deterioration 
in the physical condition of such items, shortens 
the life of these components when put to use. 

Iiems like crank shafts, which are very ex¬ 
pensive otherwise, are also left rather cared 
for inadequately or improperly both in regard 
to its preservation and type of storage. The 
crank shafts are generally observed to be lying 
flat on the floor instead of being put vertically 
or supported with fixtures to prevent even 
slight bending while in storage for long time, 
due to its dead weight. The crank pins and 
journals are not covered suitably with a pre¬ 
servant and oil paper. 

In the matter of dispensation of lubricants 
in the shops, a lot of contamination is allowed 
to be introduced by manual handling. The 
measures used are most often made out of G.P. 
sheets with the neck portion of such containers 
being not wide enough for accessibility to the 
bottom of the containers for proper cleaning. 
It is not a rare occurrence to find deposit of 
grit and dirt at the spout of the containers and 
at its bottom. Naturally, lubricants dispensed 
in this manner with such containers would ac¬ 
celerate the pace of wear and tear of the mecha¬ 
nical parts inside a machine receiving lubricants 
through such containers. 

The Committee have considered it necessary 
to give a broad outline of provisions to be 
made in the project estimates towards cost of 
shops to be provided, the equipment to be 
installed therein and the number of persons to 
be employed relative to the size of fleet of 
equipment in operation. Even though these arc 
barely guiding figures, it is considered that it 
would be helpful for an average user of equip¬ 
ment to clearly envisage the likely requirement 
of funds for such maintenance facilities to be 
provided. Following are the brief details in 
this respect:— 

1, Workshop floor space 

(a) Covered space : 

(i) Main repair shop • 150 to 180 sq ft. per 

machine. 

(li) Field repair shop , 100 to 120 sq. ft 

per machine. 


(b) Uncovered space i 

Main repair shop . two and half to three 
times of (a) (i)above,] 

Field repair shop . Same as (a) (ii) above. 

(c) Cost of covered and uncovered space and 
sheds : 

1 ♦ 5 to 2% of the cost of equipment. 

2. Requirement of skilled and unskilled labour : 

(a) Planned maintenance 1.5 skilled men per 

machine and 10% ex¬ 
tra for unskilled la¬ 
bour. 

(b) Eme;gency mainten- 10% of (a) above. 

ance Supervisory 10% of the skilled 

personnel. personnel at (a)&(b) 

above. 

3. Requirement of shop equipment & Tools, 

4 to 6% of the cost of equipment. 

11.7. Summary of Observations and Recom¬ 
mendations* 

For any work involving intensive mechanisa¬ 
tion, a good workshop is the best asset as it 
provides the supporting life-line for continued 
and sustained operation of the plant and equip¬ 
ment. Its usefulness, however, can be as effec¬ 
tive as the initial planning recording its lay¬ 
out and established facilities could make it. If 
the purpose for which the workshops are to be 
established is clearly defined in specific terms 
in relation to the items/types of work to be 
done, the purpose would be well served. These 
considerations are however, only partially 
covered while planning the work as a whole. 
In framing project reports, details of the work 
load for the shops is not precisely defined; and 
consequently, provision for space, type of 
building the equipment and facilities to be 
installed therein and sometimes even the 
location of the shops, are not clearly demarcat¬ 
ed- This results in inadequate provisions to 
meet the actual load of work when it is in full 
swing. One of the basic principles in work¬ 
shop planning—room for expansion, makes 
the main deficiency in initial planning. Oppos¬ 
ed to this, in some cases, provisions are exces¬ 
sive and dis-proportionate to the likely work¬ 
load that may be expected even in the peak 
periods of work. 

Some times, the type of construction, the lay 
out of the service roads and parking spaces, 
drainage facilities etc., are not properly decid¬ 
ed upon in spite of the climatic and geographi¬ 
cal conditions being known this becomes a 
great handicap to work later on. 



The imbalance in the equipment and facili¬ 
ties and the size of the shops, as provided and 
otherwise actually required, has resulted from 
the pattern of maintenance and repair work 
not being clearly decided upon initially. 

The lay out of the shops most often does not 
provide for so organising the repair work that 
specialisation could be attained and concurrent 
processing of repairs to assemblies, sub-assem¬ 
blies and components of a machine, could be 
carried out for overall reduction in the total 
repair time of a given machine. 

Hygienic conditions do not prevail within the 
workshop premises and the work areas. 

Lack of proper tools and inadequate facili¬ 
ties for handling, congested work spaces in 
different shops, lack of provision of fitters* 
benches and other such facilities, handicap the 
progress in work* All this is a result of lack 
of proper planning and inadequate provision 
initially made on this account in the original 
estimates. 

The type of construction for stores and 
warehouses, the equipment and facilities pro¬ 
vided therein have sometimes proved proble¬ 
matic, Providing C.G.I. sheet covered sheds of 
the type of Nissen Huts for storing costly items 
of spare parts for earthmoving machines, in 
places where the day temperatures in summer 
touch 45°C to 47°C is not a rare phenomenon. 
Physical deterioration of certain items like 
filters, gaskets, rubber components and seals 
etc., result in substantial losses of such parts, in 
long storage under these conditions, makes 
these items unusable in course of time. 

The type of storage bins provided at some 
places do not provide for safety against hazards 
of fire, etc. 

The method of storage of certain items like 
gaskets, tyres and tubes, rubber materials, in¬ 
sulation materials etc., is not proper and often 
renders a part of these items unserviceable 
before these arc used. 

Recommendations. 

1, Initial planning of workshops at the stage 
of formulation of project reports should cover 
all details regarding items and types of work 


to be done, the maximum work load possible 
to arise in respect of each, the pattern of main¬ 
tenance and repair of equipment—whether 
centralised or on area maintenance basis, or a 
combination of both, the type and the extent 
to which work will be got done by outside 
agencies, and the amount of investment that 
can be made. 

2. A clear plan should be developed bf the 
lay out of the shops by listing out the type of 
of repair work, manufacturing servicing and 
maintenance operations to be assigned to the 
shops commensurate with the number and type 
of machines, plant and equipment to be main¬ 
tained and serviced, and the load of manufactu¬ 
ring activities. Further room for expansion 
and flexibility of operation inside the shops 
should be provided for. 

3. The type and sizes of the workshop build- 
' ings should be decided upon with due consi¬ 
deration to climatic conditions, geographical 
location etc. Clear provision should be made 
for drainage facilities, parking spaces, storage 
of raw materials, equipment awaiting work in 
the shops, repaired equipment awaiting deli¬ 
very to the users etc. 

4. Properly laid service roads and stabilised 
shop floors, to suit the type and size of equip¬ 
ment that will move over it, should be provid¬ 
ed. 

5. The location of the shops should be decid¬ 
ed upon by preparing a clear plan of the 
operational activities which will be served 
thereby. 

6. Size of each shop should be determined by 
the number of workmen that will have to work 
there and the type of equipment, components, 
assemblies, that will be put to repairs. Provi¬ 
sion should also be made for storage of the 
components, parts and assemblies and for the 
fitters’/workmen benches. There should be no 
congestion of the work-space. 

7. Adequate material handling facilities 
should be provided, both inside the shops and 
in the open space outside. 

8. Adequate provision should be made in 
the project estimates to meet the cost of work¬ 
shop buildings, equipment and facilities, in 
accordance with the guide lines mentioned in 
the report. 
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9. The work in the main repair shops should 
be sub-divided according to the functional re¬ 
quirements so as to accomplish concurrent re¬ 
pairs of components and assemblies for 
expeditious completion of the repair of any 
given machine* 

10. Where major repairs are to be carried 
out at the site of the work, functionally design¬ 
ed mobile repair shops mounted on trucks and 
equipped with full complement of tools etc., 
should be provided. 

11. The area maintenance shops should be 
located as near as possible to the scene of 
operation, and good access roads also provided. 

12. Store room and warehouse facilities 
should be located adjoining the maintenance 
shops. 


13. Receiving areas in the ware houses should 
be provided separately with sufficient space to 
accommodate mechanical handling of loading 
and unloading operations. 

14. Special attention should be paid to pro¬ 
vide a proper construction of the building for 
storage of tyres and tubes, A cool, dry and 
dark shed is required for this purpose. 

15. A proper catalogueing system should be 
provided so as to facilitate easy determination 
of the required materials. 

16. Out door storage is an economical ans¬ 
wer to growing space demands. Slow moving 
parts and certain parts/components vpon 
which weather has no adverse effect, can be 
conveniently stored in the roofless warehouses. 



CHAPTER 12 


ORGANIZATION AND FUNCTIONING OF CENTRAL MECHANICAL 
UNITS IN IRRIGATION AND POWER SECTOR AND SIMILAR 
OTHER ESTABLISHMENTS IN OTHER SECTORS. 


12.1, Establishment of Central Mechanical Units 
in Irrigation and Power Sector. 

12.1.1. Consideration in the Irrigation and 
Power Seminar, 

In September, 1960, during the Seventh 
Irrigation and Power Seminar held at Banga¬ 
lore, it was considered that even though some 
major projects have considerable equipment, 
most of the items are widely dispersed over the 
different medium and small projects under¬ 
taken by the States. Further more, the major 
projects, where there is concentration of equip¬ 
ment, the functions of operation and mainten¬ 
ance of machinery and keeping up-to-date 
information regarding performance, utilisation 
and efficiency, nature and cost of repairs, 
consumption of oils, spares, etc. are centralis¬ 
ed; thus making it passible to have a unitary 
control on different aspects of works incidental 
to operation, etc. of equipment. However, in 
contrast to the conditions existing on major 
projects the medium and small projects are 
handicapped considerably in attaining the re¬ 
quired degree of efficiency in utilising equip¬ 
ment. The work on such projects being of 
much shorter duration, it is difficult to organise 
workshop facilities, sizeable stocks of spare 
parts, etc., which are basically necessary to 
promote better utilisation of equipment. 

It was accordingly considered that for proper 
management of construction plant and equip¬ 
ment working on medium and small projects 
in different States it would be advantageous to 
have such resources pooled and controlled by a 
Central Organisation with a view to obtaining 
a higher standard of efficiency and better utili¬ 
sation of the equipment at the disposal of the 
State Government. 


12.1.2 Functions as Enx}isac[ed 

It was accordingly resolved during that 
Seminar that the State Government may con¬ 
sider the desirability of setting up of Central 
Mechanical Agencies who would perform the 
following functions:— 

(i) Planning the requirements of construc¬ 
tion plant and machinery for all pro¬ 
jects; 

(ii) Procurement of machinery: 

(a) by new purchase, and 

(b) from surpluses available on other 
projects; 

(iii) Laying down proper schedules for 
census of machinery, history sheets, log 
books, preventive maintenance, stock 
account of spare parts etc.; 

(iv) General supervision of operation and 
maintenance of machinery; 

(v) Planning of major repairs and recondi¬ 
tioning of used equipment; 

(vi) Preparation of lists of spare parts requir¬ 
ed and procurement thereof; 

(vii) Transfer of machinery from one project 
to the other within the State, by internal 
arrangement; 

(viii) Co-ordination with major projects in 
the State for which Control Boards have 
been set up, in the matter of maintain¬ 
ing up-to-date records for the machinery 
including performance data etc.; 

(ix) Co-ordination with the P&:M Directorate 
of the Central Water and Power Commis¬ 
sion for disposal of equipment declared 
surplus by the State Government and 
in regard to other matters concerning 
Plant and Machinery; 
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(x) Recruitment and training of operating 
and maintenance staff; and 

(xi) Review of efficiency and performance 
of machines and cost accounting of 
major items. 

12,1.3. Decision for Establishment and Follotr-up 
Action 

The Co-ordination Board of Ministers in 
taking a view on the final conclusions arrived 
at during the 7th Irrigation and Power Se¬ 
minar, accepted the need for establishing a 
Central Mechanical Unit in each State with 
the functions as above. The Chairman of the 
Board asked the Members (Ministers of I&P of 
all States) to take immediate steps to imple¬ 
ment this decision. 

In pursuance of this decision, the Central 
Water and Power Commission and the Mini- 
stry of Irrigation and Power have, in the past 
10 years, taken follow-up action in moving the 
Irrigation and Power Departments in all States 
in the country for establishing the Central 
Mechanical Units. 

12.1 A, Need for Implementation of Decision. 
12.1.4.1. Increase in Population of Equipment. 

The need for implementation of the decision 
has increased all the more due to the large 
increase in population of equipment in the 
irrigation and power sector. The value of 
equipment in I&:P Projects in 1960 was estimat¬ 
ed at Rs. 500 million approximately; while 
during the period 1960-1970 the census now 
taken by the Committee reveals that the value 
of construction machinery in use on irrigation 
and power Projects (in different States and on 
Central Projects) as in December, 1970 was 
Rs. 1,400 million approximately. Thus, over 
a period of 10 years the size of construction 
machinery holdings in the irrigation and power 
Sector has increased by Rs. 900 million. How¬ 
ever, in so far as utilisation of equipment is 
concerned the accomplishments leave much to 
be desired as is evident from the details given 
in Appendices 2.1 &: 2.2. 


12.1,4.2. Rehabilitation of surplus equipment. 

It is also observed that surplus equipment 
rendered surplus on completion of major pro¬ 
jects or medium projects, does not get rehabili¬ 
tated in proper time on other contemporary 
works within the State. This is one of the 
reasons for the over-all utilisation of equip¬ 
ment to be low, 

12.1.5. Recommendations of Committee of Mi¬ 
nisters. 

The Committee of Ministers constituted in 
1968, to recommend measures for elimination 
of delays in procurement of construction equip¬ 
ment and spare parts required for Irrigation 
and Power Projects, in taking a view on the 
functioning of the Central Mechanical Agen¬ 
cies in the States had made the following 
recommendation:— 

“All States in the country should take neces¬ 
sary measures to establish fulfledged Central 
Mechanical Unit Organisation in the Irriga¬ 
tion and Power Sector. This organisation 
should serve as a co-ordinating agency on be¬ 
half of Irrigation and Power Projects in a 
State and exercise control in the matter of 
proper utilisation of equipment, rehabilitation 
of sulplus equipment and inventory control of 
spare parts of such equipment. This work 
should be given top priority.” 

In making the recommendations as above 
the Committee of Ministers had also particu¬ 
larly defined some important items of work to 
be performed by the Central Mechanical Units 
in the States. Details in this regard are given 
in Appendix 12.1. 

Considering the huge investments kept idle 
in surplus equipment, the Committee of Mini¬ 
sters had also suggested that the mechanical 
organisation in each State in Irrigation and 
Power Sector should be strengthened and the 
work pertaining to rehabilitation of surplus 
equipment and spare parts should be assigned 
to officer on special duty who would co-ordinate 
with the Central Water and Power Commis¬ 
sion for expeditious arrangement to rehabili¬ 
tate equipment, etc. 
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12.2. Assessment of the Present Position 

It is unfortunate that in spite of clear con¬ 
sciousness on part of equipment owning autho¬ 
rities in the States of the need for better utili¬ 
sation of equipment, reduction in investment 
cost and economy in cost of construction, the 
required amount of effort has not f:>een put in 
for establishing a unitary control for manage¬ 
ment of available equipment in spite of reco- 
mendations made in this behalf by high power¬ 
ed bodies. 

With a view to making an assessment of the 
present position regarding creation of the 
Central Mechanical Organisations in the 
States, the Committee had issued questionnaire 
(Appendix 12.2), to asemain as to how effecti¬ 
vely are the central mechanical units in States 
functioning at present (if these have since been 
established). The information received from 
the States, in response to the reference made by 
the Committee (summarised quest ion-wise) is 
also given in this Appendix. 

12.2.1- Status of C,M.U. in different States^ 

A study of the information received reveals 
the following:^— 

J. Central Mechanical Units have l)een 
effectively organised by Andhra Pradesh, 
Gujarat, Kerala, Maharashtra, Mysore and 
Tamil Nadu States. 

2. The functions of Central Mechanical 
Organisations arc l>eing performed by nucleus 
organisations (Circle/Divisions) created by 
liihar, Haryana, Jammu and Kashmir, Madhya 
Pradesh, Orissa, West Bengal and Uttar Pra¬ 
desh States, even though fulfledged Central 
Mechanical Units have not been established by 
them. 

3. Assam, Himachal Pradesh, Punjab and 
Rajasthan States have not yet established such 
organisations. The Punjab State had, for 
sometime in the past, established one Division 
under an Executive Engineer to perform the 
functions defined for the Central Mechanical 
Unit, but this division was dosed in 1969. 

4. Proposals arc under consideration with 
Haryana, Bihar, Jammu Kashmir, Madhya 
Pradesh, Uttar Pradesh, Rajasthan and West 
Bengal State Governments for establishment of 
30—2 GW&PG/ND/75 


Central Mech.anical Organisations in confor¬ 
mity with the recommendations made by the 
Committee of Ministers. 

It is noteworthy that in one case a State 
were reluctant; (o organise the Central Mecha¬ 
nical Unit as necessary funds could not be 
made available for running the organisation. 
It was once suggested by them that the requir¬ 
ed funds for running of such an establishment 
be provided by the Central Government. Per¬ 
haps the conse<iuent benefits likely to be en¬ 
tailed by siich an organisation were not duly 
evaluated. It is, however, gratifying to note 
that they have since framed proposals to esta¬ 
blish the Central Mechanical Unit. 

12.2.2. Special reference to Orissa State. 

The Committee also consider it necessary to 
make a special reference to the position ob¬ 
taining in the Orissa State with regard to sett¬ 
ing up of a Central Mechanical Unit. The 
envisaged fund ions to he performed by such a 
Unit were initially assigned to a Superintend¬ 
ing Engineer (Mechanical), Hirakud. How¬ 
ever, the functionary control was assigned to a 
Plant and Machinery Committee constituted 
by the Government of Orissa in 1961. That 
Committee is comprised of the following menn 
bers:— 

1. Devclopm(‘nt Commissioner — Chairman. 

2. Secretary, Works (frriga- 

gation & Power Department). — Member. 

3. Chief Engineer, Irrigation, 

Hirakud. ^ Member. 

4. Superintending Engineer, 

Mechnnieal Circle, Hirakud. — Membt^-Se- 

cretary. 

During the visit of the Committee to 
Hirakud in January, 1972, the Superintending 
Engiiieer, Mechanical Hirakud informed that 
the said Committee had met on six occasions 
only during the period 1961-71. 

The Orissa Government order, issuing sanc¬ 
tion of the constitution of the Plant Jk Machi¬ 
nery Committee, had stated as follows:— 

*‘The Committee shall go into the method 
and procedure of distribution of the existing 
materials and make allotment on demands 
known up-to-date as well as suggest the proce¬ 
dure for speedy utilisation of the material. Il 
shall also have to make suggestions how tc 
utilise the materials/' 
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('fhe above has been quoted from a paper 
given by the Superintending Engineer (Mech.), 
Hirakud). 

T hat Committee was to meet twice in a year. 
However, only six meetings took place during 
the period December, 1961 to November, 1967. 
No meeting took place thereafter. 

A brief note regarding the proceedings and 
recommendations made by the Committee in 
various meetings, as given by the Superintend¬ 
ing Engineer (Mcch.), Hirakud is at Appendix 
‘12.3'. 

It is evident from the details of the proceed¬ 
ings that the Plant and Machinery Committee 
are principally concerned with transfer/repair/ 
disposal of surplus equipment rather than the 
functional control of the Central Mechanical 
Unit. 

The Committee have conveyed their assess¬ 
ment on functioning of the Central Mechanical 
Unit in Orissa State to the Chief Engineer, 
Irrigation. There is, however, no indication 
yet about the corrective action, if any, being 
taken by the authorities concerned to improve 
the situation and to make the Central Mecha¬ 
nical Unit function properly. It is our view 
that a Committee, in any form of its constitu¬ 
tion, cannot perform the functions of an 
equipment organisation. 

12.2.3. Performance of Central Mechanical Unit 
in Maharashtra State. 

In order to illustrate the pattern of organi¬ 
sation and details of the functions being per¬ 
formed by one of the fulfledged Central Mecha¬ 
nical Units, the case of Central Mechanical 
Unit in Maharashtra State may be briefly des¬ 
cribed. Following is the text of a note receiv¬ 
ed from Maharashtra Central Mechanical 
Unit in this regard:— 

“(i) A Central Pool of Machinery has been 
formed in the State and the same is controlled 
by the Mechanical Organisation. Every year 
in the month of June census of the machinery 
existing on the various projects is taken up 
and a programme is drawn up for its utilisa¬ 
tion on the various projects as per the quanti¬ 
ties of earth work to be executed in the work¬ 
ing season beginning from October to the end 
of June «f the next year. Simultaneously, 


lists of machinery which is found to be surplus 
to the requirement of the various projects are 
prepared and proposals for the transfer of 
machines from one project to another where 
the same are needed are prepared. The pro¬ 
gramme of utilisation of the machines exist¬ 
ing on the various projects and the proposals 
of transfer of surplus machines from one pro 
ject to another, arc discussed and finalised in 
a inef^ting of the concerned C^hief Engineers 
and Superintending Engineers of the various 
piojects, held in the month of July/August 
each year. 

(ii) There is one Centralised Mechanical 
Stores Division at Dapuri, Poona-12 and three 
Mechanical Stores Sub Divisions located at 
Nanded, Akola and Nagpur. In addition on 
all major projects there are Stores Sub Divi¬ 
sions. The duties of the Centralised Mecha¬ 
nical Stores Division situated at Dapuri are as 
under:— 

(1) Planning and advance procurement of 
spare parts required for the various 
types of machinery. 

(2) Procurement in bulk quantities of 
misc, materials required for operation, 
maintenance and repairs of machinery. 

(3) Planning and procurement of steel re¬ 
quired for the manufacture of gates. 

(4) Procurement of Import licences for 
spares and materials. 

(5) Inventory control of spares and mate¬ 
rials stocked in the various Mechanical 
Stores Sub Divisions in the State. 

(6) Disposal of surplus spare parts and 
materials, 

(iii) Additional ecpiipment required to be 
purchased for the Central Pool of Machinery 
is decided in the meeting of Chief Engineers 
and Superintending Engineers held to dis¬ 
cuss the matter regarding distribution of 
machinery, among various projects, in the 
month of July/August each year and the 
matter regarding purchase of the same is 
entrusted to the Superintending Engineer, 
Mechanical Circle (C'on struct ion Plant), 
Poona. Machinery which is indigenously 
available is procured either by placing indents 
against Director General of Supplies and Dis¬ 
posals Rate Contracts or through the Central 
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Stores Purchasing Officer, Bombay, As 
regards the imported machinery the usual 
procedure of calling for tenders through 
advertisements in the Indian Trade Journal 
and submitting necessary proposals to the 
Central Water and Power Commission, New 
Delhi for release of foreign exchange, is 
followed. 

As regards spare parts advance planning 
for their requirement and procurement is 
done centrally by the Centralised Mechanical 
Stores Divisions, Dapuri in consultation with 
the Superintending Engineer, Mechanical 
Circle (Construction Plant), Poona. Fast 
moving spare parts are generally ordered and 
stored by each Executive Engineer (Mechani“ 
cal). 

(iv) Bin Card recording system for spare 
parts and materials is followed in the Central 
Mechanical Stores, Dapuri and in the Mecha¬ 
nical Sub-Division at Nanded, Akola and 
Nagpur. Ledger system is being followed in 
the Meclianical Stores Sub-Divisi(>ns situated 
at the various Major-Projects. 

The system of Central Inventory Control 
of spare parts of Heavy Earthmoving Machi¬ 
nery has been introduced and its control is 
assigned to the Central Mechanical Stores 
Division, Dapuri. In this regard the Exeem 
tive Engineer, Mechanical Stores Division, 
Dapuri, is assisted by the Officer on Special 
Duty who is also of the rank of Executive 
Engineer. 

(v) So far no equipment has become sur¬ 
plus to the State. 

(vi) The State is divided into 3 legions viz. 

1. Western xMaharashtra. 

2. Marathwada. 

3. Vidarbha. 

In each region there is a Regional Work¬ 
shop as well as stores. The Regional Work¬ 
shops are situated at Dapuri, Nanded and 
Akola. In addition to the Regional Work¬ 
shops, small Repair Workshops are establish¬ 
ed at Aurangabad, Latur, Field workshops 
are also set up at the various Major projects 
to cater to the needs of the machinery operat¬ 
ing on those projects. 


It is further proposed to set up small Repair 
Workshops at Nasik, Satara, Dhulia, Ahmed- 
nagar, Bhir and Nagpur. 

(vii) Jlie Central Pool of Machinery under 
the Mechanical Organisation has started 
functioning with effect from 1-4-1967. It is 
mainly intended for departmental execution 
of Major and Medium Irrigation Projects in 
the State. Earthwork pertaining to almost all 
the Major Irrigation Projects and many 
Medium Projects is being executived by the 
Mechanical Organisation. In addition some 
Minor Irrigation Works are also being handl¬ 
ed by Meclianical Organisation according to 
necessity. 

As already stated above the Central Pool ot 
Machinery is operated under the Mechanical 
Organisation, 

The quantities of earth work executed by 
the Mechanical Organisation since the year 
1966-67 to the year 1967-71 arc given below:— 


JTear 

Quantity of earthwork 

1966-67 

. 230.78 Mcft. 

1967-68 

. 222.00 Mcft. 

1968-69 

. 243.65 Mcft. 

1969-70 

. 271.98 Mcft. 

1970-71 

. 276.57 Mcft. 


(viii) The work of Plant planning for Ui 
various Major, Medium and Minor Irrigation 
Projects is being done by the Mechanical Or¬ 
ganisation in the State. The matter regard¬ 
ing purchase of equipment for the Central 
Pool of Machinery as well as for various 
Minor Irrigation Projects, is finalised in the 
meeting of Chief Engineers and Superintend¬ 
ing Engineers concerned with the various pro¬ 
jects. The purchase of machinery is done 
Centrally by the Mechanical Organisation 
only. 

The value of the machinery purchased by 
the Central Pool of Machinery from the year 
1967-68 to 1970-71 is as under:— 

(The Central Pool of Machinery is formed 
ill the year 19()7 only). 


Sr, No, 

Year 

Cost of machinery pur¬ 
chased 



Rs. 

1. 

1967-68 

3,90,75,000 

2. 

1968-69 

2,74,09,000 

3. 

1969-70 

2,57,38,000 

4. 

1970-71 

2,07,19,000 
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In addition to the work of operating, main¬ 
taining and repairing the (k'rural Pool 

inathinery, (lie Mechanical Organisation also 
carried out the work of inspection of un¬ 
serviceable machinery belonging to the I&P, 
and PKcH Deptt. of the Government of 
Maharashtra and of the Zilla Parishads, and 
of issuing lecpiisite certilicates regarding the 
machinery Ijeing unserviceable,” 

1 he evidence of efficient management of 
equipment operation on Irrigation and 
Power Projects in Maharashtra State is found 
in the consistency in figures of annual produc¬ 
tion (earth work done) as indicated in point 
(vii) a)>ove. I he quantity of earth work 
executed during the period 19G6-67 to 1970-71 
varies from 2‘1G.78 Mcft. to 276.57 Mcft, the 
average figure of annual production being 250 
Mcft. approximately. 

It is also noteworthy that equipment worth 
Rs. 113 million approximately has been add¬ 
ed during the period 1967-68 to 1970-71; & 

planning in this respect has been done by the 
Central Mechanical Organisation only. The 
total value of equipment in use in the Irriga¬ 
tion and Power Projects is of the order of 
Rs. 140 million. No serious complaints about 
difiiciiltics in repair and overhaul of equip¬ 
ment have been made by the Maharshtra 
State in the past few years, though as a result 
of procedures and policies under the import 
trade (ontrol regulations, some liandleaps 
have been generally faced in the matter of 
procurement of imported spare parts. This 
however, is a difficulty faced by most of the 
users of such equipment in the country. 

The Central Workshops under the Central 
Mechanical Organisation, Maharashtra State, 
also manufacture gates and other structural 
items required for the Irrigation and Power 
Projects. Spare parts which arc not readily 
available from the market and which are 
specially required for commissioning of some 
of the machines, are also manufactured by 
them. 

Regional Workshops operating under the 
Central Mechanical Organisation are located 
at Dapuri, Nanded and Akola. These regional 
shops cater to the needs of the projects falling 
within the respective regions and serve as a 
nucleus for repair and over-haul of equipment 


and components, and for storage of costly items 
of spare parts, I'he fast moving items of spare 
parts are, however, stocked by the individual 
users of equipment near the respective work¬ 
sites. 

I he Organisation has 3 Sujjerintending 
Engineers (Mechanical), for operation and 
iiuiintenancc of con struct ion plant and equip¬ 
ment including one for manufacture and erec¬ 
tion of Radial (iates. Sluice Gates, Hoists, etc. 
and for carrying out fabrication work of other 
structures that may be required. 

Occasionally, the Central Mechanical Orga¬ 
nisation undertakes structural work and equip¬ 
ment repair work on behalf of other State Go¬ 
vernment Departments also. Thus, the Orga¬ 
nisation has a Slate-wide utility in the matter 
of construction plant and equipment and steel 
fabrication work. 

Ihc Maharashtra State have decided to 
appoint a Chief Engineer (Mechanical) for 
overall control of the Central Mechanical 
Organisation in the Stale. 

The Committee feel that thete has been con¬ 
siderable delay on the pan of the State Go- 
venmicnls to impJcmeiu the decision of the 
Cio-oidillation Hoard of Ministers of Irrigation 
and Powxu and the (]oinmittce of Ministers, in 
tlie matter of setting up Central Mechanical 
Units even though tlte utilisation of equipment 
has not been satisfactory in the Irrigation and 
Power Projects for a long time. This is a very 
important subject for prime consideration of 
the State Authorities and they should not lose 
any further lime in implementing the decisions 
taken jointly during the I&P Seminar. 

12.3 Observations of the Cominittee 

The need for functional co-ordination on the 
part of the Central Agency in a State in rela¬ 
tion to equipment has been fairly elaborated in 
Chapter 6. The main benefits in view are: 
reduction in inventory of spare parts, reduction 
in capital investment in equipment, optimian 
utilisation of equipment and maximum produ¬ 
ctivity from the machines available in a State. 
Sometimes the State Authorities are not fully 
aware of the losses that arc accruing in conse¬ 
quence of idle time depreciation of equipment, 
the recurring expenditure by way of inventory 
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holding costs on items of surplus spare parts, 
additional investments made by them in pur¬ 
chase of new items of equipment and spare 
parts for new schemes even when some surplus 
items of equipments and spare parts can be 
made use of. 

12.'3.1 Functional Activities—Economic Aspect. 

In Older to highlight the functional impor¬ 
tance of the envisaged activities to be assigned 
to the Central Mechanical Units, the Com¬ 
mittee have considered it necessary to specify 
tlie economic aspects which may make direct 
attributes of the dehned functions:— 

1. Making the initial selection of equipment 
of considerations of economy in end-cost of 
product. This would involve planning the 
requirements of equipment by categories, com¬ 
binations of the items in different categories 
and quantities to give production according to 
pre determined targets as defined by the phas¬ 
ed programme of work. 

2. Finalising procurements of machinery only 
after taking into account the required items 
that will be available as surplus on other pro¬ 
jects in the State, thus reducing the amount of 
additional investment on this account in the 
State as a whole. 

3. Enforcing 'Standard Practice Instructions’ 
tor proper supervision of operation and main¬ 
tenance of machinery thereby reducing break¬ 
downs and overall maintenance and repair 
costs. 

4. Enforcing proper measures for inspection 
and preventive maintenance with a view to 
conserving the worn out parts, thereby reduc¬ 
ing the expenditure on replacement parts, ex¬ 
tending the life of the equipment and parts and 
arranging to repair and overhaul the equip¬ 
ment methodically, thus reducing the expendi¬ 
ture on this account also. 

5. Enforcing proper inventory control me¬ 
thods for spare parts, thereby reducing the 
stocks of parts, ensuring ready availability of 
the required parts and reducing to the mini¬ 
mum the quantities in respect of slow moving 
items of spare parts that generally make the 
dead-stock on completion of work on a project. 

(3, Minimising the idle period of surplus 
equipment by timely rehabilitation on new 
jobs, thereby making the investment fully pro¬ 


ductive and reducing the idle time deprecia¬ 
tion charged to the work. 

7. Recording properly the results of perfor¬ 
mance of equipment, the costs of maintenance 
and repair etc. with a view to determining 
dearly the areas in which improvements can 
be made for overall reduction in owning and 
operating costs of the equipment. Such record 
would enable future estimates of costs of work 
to be properly framed, where similar equip¬ 
ment may be used. This would also help in 
establishing norms and standards etc., for per¬ 
formance, availability, utilisation and producti¬ 
vity of given items of machines. 

8. Facilitating training of operating and 
maintenance staff, so as to introduce better 
efficiency in overall operation and utilisation 
of equipment for maximum productivity and 
lesser maintenance cost, 

9. To undertake mechanised construction 
work involving use of heavy earthmoving 
machines and other construction equipment on 
medium and minor Irrigation Projects in the 
State. 

Before any mechanised construction work is 
let out to contractors, refusal of the Central 
Mechanical Unit should be obtained by the 
respective Departments in this respect in the 
first instance. It will be helpful if planning 
for allotment of work to Central Mechanical 
Unit is done on annual basis before the beginn¬ 
ing of the financial year or the working sea¬ 
son, so that timely completion of envisaged 
work can be assured on the one hand and sus¬ 
tained use of equipment available with the 
Central Mechanical Unit made certain on the 
other hand. 

The above aspects are a direct interpreta¬ 
tion of the individual functions as laid down 
for assignment to the Central Mechanical 
Units. 

12,3.2. Function of Central Mechanical Unit 
in relation to work with equipment in 
major Projects. 

The relative functions of the Central Mecha¬ 
nical Unit vis-a-vis Major Irrigation/Power 
Projects in the State would be as follows:— 

12.3.2.1. Plant plarming. 

The Head nf the Central Mechanical TJnit 
should be an active Member of the Committee 



iinalising plant planning for a given Major 
Project. It there is no such Committee the 
association of the Central Mechanical Unit 
Head with the plant planning exercise may be 
stipulated. By this process it would be possible 
to determine: 

(a) how much equipment can be diverted 
from other projects in the State where 
the same may be available for rehabilita¬ 
tion; 

(b) to properly fit in such available equip¬ 
ment into total work system for plant 
and equipment as being planned for 
the project; 

(c) basing the plant planning exercise on 
practical norms and standards of pro¬ 
ductivity, cost of maintenance and re¬ 
pairs, consumption of materials and 
spares etc, etc. and 

(d) standardisation. 

12.B.2.2. Standard practice instructions regard- 
in g maintenance, repairs of equipment 

The Central Mechanical Unit will furnish 
a ready compilation in this respect for adop¬ 
tion by the project authorities so that all record 
keeping and the drill to be followed in rela¬ 
tion to operation, maintenance etc, of equip¬ 
ment can be done according to standard prac- 
tices* 

The Central Mechanical Unit will povide 
the project with basic records relating to 
consumption pattern of high value items of 
spare parts, POL item and other materials for 
specified items of equipment that may be pro¬ 
posed to be selected for use at the project. 

12.3.2.3- Indigenous manufacture of spare parts 

If the Central Mechanical Unit has organis¬ 
ed facilities for indigenous manufacture of 
some items of spare parts, and it has the avail¬ 
able capacity for undertaking manufacture of 
additional items at the request of the project, 
detailed listing of parts that can be so produc¬ 
ed can be done so that the project can avail 
of the facilities of the Central Mechanical Unit 
in this respect for ready supply of some of the 
parts. 

12.3.2.4 Surplus equipment 
As and when any item of equipment gets 
surplus on the project, the Central Mechanical 


Unit would take over these items and arrange 
to get them rehabilitated on other projects in 
the State or outside, so that the equipment does 
not remain idle. Though normally equipment 
gets surplus when the work on the project is 
completed, there are certain special items of 
equipment whicli may be required on the Pro¬ 
ject for a short periods only. By this the refer* 
ence is to equipment used for construction of 
diversion tunnels—mucking machines, pump- 
cictes, etc. 

12.3.2.5 Repair facilities 

In emergent situations, when there is a 
sudden on rush of repair work relating to equip¬ 
ment, the project authorities feel handicapped 
in carrying out the repair works to the 
machines in specified periods of time. In such 
cases they can draw upon the resources of the 
Central Mechanical Unit in the matter of 
manpower and repair facilities for expeditious 
repair of equipment. 

Sometimes ready, reconditioned, serviceable 
assemblies/sub-assemblies and components can 
be provided by the Central Mechanical Unit 
for particular machines so that the repair work 
on the project is expedited. This would be 
more true of projects costing Rs. 10 to 15 
ciores, where extensive workshop facilities can* 
not be created due to inadequacy of funds for 
this purpose or due to inadvisability of such 
investment on short-term basis. 

12.3.2.6 Advisory role 

The ofiker in-charge of Central Mechanical 
Unit can serve as an independent inspection 
authority for the construction equipment used 
on a major project. His observations, sugges¬ 
tions and recommendations on certain techni¬ 
cal points, which may normally be over-looked 
by the projeet staff in the routine of activities 
on the job, may help in corrective action being 
taken in time for preventive maintenance of 
equipment. 

12.3.2.7 Creating a central record for the per¬ 
formance of equipment 

The Central Mechanical Unit can organise 
time and method studies, analysis techniques 
etc. to ere at a clear record of performance of 
equipment—technically and cost-wise, and si¬ 
multaneously suggest introduction of improve¬ 
ments in certain methods for increase in pro¬ 
ductivity and reduction in cost. 
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The Central Mechanical Unit can also serve 
as the propagation medium for distinct items 
of information relating to technical perfor¬ 
mance and cost data in respect of equipment 
working on different projects in the State so 
that, project authorities can benefit from such 
information and analyse their operations for 
entailing economy and for increasing producti¬ 
vity of the machines, 

12.3-2.8 Finalising rate-contmets or prices with 
suppliers. 

In addition to the functions of scaling the 
consumption of materials and spare parts etc. 
the Central Mechanical Unit can create a mas¬ 
ter record of notable suppliers of these items 
relative to the equipment on use on a major 
project. Further more it can finalise prices in 
respect of such items on competitive basis. This 
will save the project authorities sometime in 
processing their requisitions for procurement to 
the point of purchase orders being placed. 

12.3,2.9 Interchangeability of partsJassembliesj 
components. 

Since the Central Mechanical Unit would 
also be compiling necessary records in respect 
of interchangeability of assemblies, sub-assem¬ 
blies, components and parts relating to differ- 
rent makes and models of machines in various 
categories, such information can be availed of 
by the project authorities in controlling the 
stock of spare parts, simultaneously acquiring 
the know-how^ regarding selection of items from 
the stocks for ready repairs to machines, when 
such parts may not be available for a particular 
make and category of the machine, 

12.3.3 Guidelines for Establishment of Central 
Mechanical Units, 

The Central Water Sc Power Commission 
have in the past issued necessary guidelines for 
establishing Central Mechanical Organisations 
ill the States in the Irrigation and Power Sec¬ 
tor. These guidelines cover the basic steps to be 
taken prior to setting up of the Organisation, 
recommended set up for workshops, planning 
for shops and stores, creation of inspection or¬ 
ganisation, training of personnel etc. etc. The 
benefits that may accrue from a well-established 
Central Mechanical Organisation were also 
clearly defined therein. A brief resume of the 
guidelines as published, are given at Appendix 


12.4. As a further addition to what has been in¬ 
dicated in that Appendix, the following may be 
stated:— 

1, The Regional Shops and Stores should 
organise arrangement supply of components 
and sub-asscrnblies to the users of equipment in 
the region. I hey should additionally provide 
for repair and overhaul of the sub-assemblies 
and components removed from the machines 
for repairs. I hey should carry necessary stocks 
of spare parts for reconditioning of the unser¬ 
viceable assemblies and components. 

2- For convenience of transport of the re¬ 
conditioned sub-assemblies and components to 
worksites suitable transport arrangements 
should be available ready at hand. The effici¬ 
ency of the system would result from the expe¬ 
dition in carriage, to and fro, of the recondi¬ 
tioned items to the work-sites and of the 
replaced unserviceable items back to the shops. 

Standarised packing cases should be readily 
available-premanufactured, so that the recondi¬ 
tioned items can be carried over without being 
damaged and the unserviceable items also 
brought back without any further physical 
damage during transit. 

3. The re-building of worn out components 
e.g. the undcr-carriage components on Crawler 
Tractors, should be done in the Central Work¬ 
shops, The Central Workshops should pro¬ 
vide spare reconditioned or re-built under¬ 
carriage components and distribute the same in 
the Regional Workshops/Stores, for ready 
supply to the users of equipment in the field in 
different territories or regions. 

4. Main stock of standby components and sub- 
assemblies should be carried by the Central 
Workshops or the Headquarters of the Central 
Mechanical Organisation. Further distribution 
should be regulated according to equipment 
types/makes/population amongst the Regional 
Shops/stores. 

5. Procurement of spare parts etc. and items 
of maintenance supplies, should be done by the 
Central Mechanical Organisation at Head¬ 
quarters. 

12.4 Conclusions 

In conclusion if can be only stated that foi 
proper management and control of equipment 
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operations with a view to ensuring optimum 
utilisation, maximum prodiictivit/, least down¬ 
time, least <ost of end-product produced hy the 
machines, it h very necessary that there should 
be a Central Co-ordinating Agency at the 
State level for all the construction plant and 
equipment n use in the State. The direct bene¬ 
fits resulting iurm initial planning of equip¬ 
ment for all c^'nstniction works in the State 
including ihe inost important items of work 
namely, timely rehabilitation of surplus equip¬ 
ment and ensuring sustained utilisation of 
equipment on the job, make it necessary that 
overall funcdonal control of tire Organisation 
should be assigned to a Manager having profes¬ 
sional skill and specilisation to the required 
degree and entrusting him with proper author¬ 
ity commensurate with the responsibility of the 
duties assigned. Even though the work of 
operation, maintenance and utilisation of equip¬ 
ment working on Major Projects is generally 
outside the purview of the Central Mechanical 
Organisation, maintenance supplies and spare 
parts, which put together account for 200 to 
300% of the cost of equipment over its life¬ 
time, have to be arranged by the OfFicer-in- 
Charge of the Central Mechnical Organisation. 
Moreover it has to be his function to introduce 
standard practices for proper operation, main¬ 
tenance and repair of the equipment at all 
project works in the State. The functions as 
such make his position the pivotal point on 
which the economy in operation of equipment 
hinges. It is, therefore, essential that he should 
be of a proper status. 

Considering the amount of equipment work¬ 
ing in individual States as at present (barring a 
few), the officers manning the Central Mechani¬ 
cal Organisations in ‘Major States’ should be 
of the rank of ‘Chief Engineer’. Organisational 
chart .showing the functional distribution of 
work is given in Appendix 12.5. 

12.5 Co-ordination^—Activities in other Major 
Sectors. 

The other Major Sectors where large scale 
mechanised operations arc involved and inten¬ 
sive use of heavy earth moving machines is 
made, are the Iron-ore Mining Sector, Coal 
Mining Sector, Lignite Mining, Land Recla¬ 
mation and Road Construction Sector, The 
spread of work is very wide in the land recla- 
mat ion and road construction Sector while in 


the Iron-ore, Coal and Lignite Mining the 
conctintrated type of work on individual mines 
makes each project a self-contained unit. 

12.5.1 Mining Sector 

Overall control and co-ordination in relation 
to the mining sector is done through 
an agency at the Headquarters in the sphercj^ 
of planning, production, engineering, finance 
and manerials management. However, the 
equipment in use having generally to expend 
its entire span of economic life on a specific 
job at a single given location, the nature of pro¬ 
blems as en-countered on Irrigation and Power 
Projects is not found (ui these works. Centra¬ 
lised control on procnrenient of equipment, in¬ 
ventory control of spare parts, airangements 
for supply of maintenance material etc. is done 
in the same manner as has been defined in rela¬ 
tion to the functions of the Central Mechanical 
Organisation in I SeP Sector. These projects 
being in areas, where the pattern of accounting 
and operations is on connnereial lines, it may 
not be necessary to make any more suggestions. 
The only suggestion for improvement that could 
be made is in the field of disposal of surplus 
equipment—equipment which has been retired 
from the job at the end of its economic life. If 
the disposal of such equipment is centralised 
at one location or under one authority in the 
sector, it may ho possible to finalise action in 
this regard more expeditiously. If each indivi¬ 
dual project in the Mining Sector has to initiate 
action separately for disposal of the surplus 
equipment the net advantage to the State or 
to the Organisation mav be comparatively, 
smaller. 

Co-ordination in dissemination of important 
data relative for performance of equipment 
has also to he done by the Eleadquartcrs office. 
Master record of information History sheets, 
production statistics, Lime and Methods study 
* results, operation research, consumption record 
in respect of high value items, etc. etc., has 
therefore also to be maintained at Head¬ 
quarters. Periodical meetings amongst all 
equipment managers under an Organisation 
like N.M.D.C., N.C.D.C, should he organised 
when important aspects of work relating to 
e(|nipmcnt can be fully discussed and decisions 
taken for introduction of methods of improve¬ 
ment etc. 
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12.5.2 Ministry of Traits port 

The Directorate General of Roads in the 
Union Ministry of Transport, have still a differ¬ 
ent pattern of management of equipment from 
the stand point of co-ordination with the States/ 
the users of the equipment in the field. The 
ownership of the equipment lies with the 
Union Ministry of Transport and they take 
all necessary action for initial procurement of 
the equipment and spare parts etc. However, 
after acquisition the machines are transferred 
to the State Public Works Departments con¬ 
cerned. Once the equipment is deli¬ 
vered to the State Departments the res¬ 
ponsibility for its operation, maintenance 
and utilisation is entirely theirs. Collection of 
performance data or maintenance of other re¬ 
cords relating to operation, repairs and over¬ 
haul etc. of equipment is also the lesponsibility 
of the State Departments. The etjuipment own¬ 
ing authority has hardly any control on the 
overall utilisation of equipment. 

If the management control and co-ordination 
has to be effective in a proper manner, it is 
only essential that feeding back of information 
regarding performance, utilisation, etc. of 
equipment is done by the respective State De¬ 
partment to the Ministry of Transport. The 
Ministry of Transport can then draw up clear 
plans for re-apportioning of the available 
equipment to different works in different States 
from time to time, with a view to sustaining 
the entire fleet of available equipment for pro¬ 
per utilisation on the job, whenever the work 
on which these are employed gets completed. 

The Ministry of Transport have now consi¬ 
dered the practical problems they are faced 
with in this matter—specially those relating to 
poor utilisation of equipment and have decided 
as follows:— 

“The ownership of tlie sophisticated and 
costly equipment will lie with the Ministry 
of Transport themselves and the rest of the 
equipment w^hich are not very costly rvill be 
owned and operated by the State Public Works 
Departments. The consideration behind this 
decision was that since there would be only a 
few items of such sophisticated and costly equip¬ 
ment required for )oad building purposes, 
managing the operation and maintenance of 
these few pieces of equipment by the Ministry 
themselves, would not be difficult task/* 
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12.5.^1 RehabiJitalion & Reclamation Organi¬ 
sation 

In so far as the Land Reclamation Depart¬ 
ment is concerned (in the Ministry of I.abour, 
Employment and Rehabilitation), even though 
there are over 13 field machinery units in this 
Organisation each unit is self-sufficient in 
the matter of facilities for maintenace, repair 
and overhaul of machines. This is necessary 
because field machinery units are working at 
places which arc very far apart from each other. 
Some units arc working in the Andaman 
Islands, while others are in other remote places 
in the country. All the same, in so far as pro¬ 
curement of equipment and spare parts or 
the record relating to operation, repairs, main¬ 
tenance, etc. is concerned, the central agency 
at one location (in this case at Jeypore in Orissa) 
controls it. The working of this organisation 
has been fairly successful under these arrange¬ 
ments even though occasionally some of the 
units had faced difficulties in having sufficient 
work to keep the machines busy, 

12.5.4 Interdepartmental Coordination 

The aspects of Inter-departmental Coordi¬ 
nation and Intra-departmental Coordination 
in matters relating to construction plant 
and equipment have been elaborately dealt 
with. The Central Mechanical Unit would 
be the agency in the sState for such co-ordination 
activities in relation to projects and departments 
within the State. In addition, the Control Mecha¬ 
nical Unit would also establish co-ordination 
with the Central Mechanical Units in other 
States through the Central Water and Power 
Commission’s Coordination Cell, and the Liai¬ 
son Unit Division under it. 

The Coordination Cells in various other 
sectors using such equipment would also simi¬ 
larly co-ordinate with the Central Water and 
Power Commission in the matter of exchange 
of information relating to plant and equipment. 

12.6 Summary of Observations and Recom¬ 
mendations 

Even though a decision was taken in Septem¬ 
ber 1960, during the 7th Irrigation and Powder 
Seminar held at Bangalore, to set up a Central 
Mechanical Unit in the Irrigation and Power 
Sector in each State, so far only six States have 
implemented this decision by setting up ful- 
fledged central mechanical units, Another seven 
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States^ in recognition of the need for setting up 
such units, have created nucleus organisations 
for performing the functions that were to be assi¬ 
gned to such units. The remaining five main 
States have not yet set up any such agency. 

The Central Mechanical Units are effectively 
functioning in Andhra Pradesh, Gujarat and 
Maharashtra States only. 

Coordination activities in other major sectors 
e,g., mining sector, load building and land 
reclamation, have been organised at the respec¬ 
tive headquarters of each Department/Under¬ 
taking controlling the projects/works under 
their charge. 

The main objective in creating such coordi¬ 
nating agencies was to pool the resources by 
way of equipment, parts, facilities, and person¬ 
nel within a sector/State, so that higher stand¬ 
ard of efficiency and better utilisation of 
equipment could be achieved. The direct bene¬ 
fits resulting from such coordination were to 
be found in optimum utilisation, maximum 
productivity, least downtime etc., of equipment 
and the least cost of end product produced by 
the machine. To achieve this in practice, how¬ 
ever, it requires a continuous and progressive 
review of cost and performance data of equip¬ 
ment in regard to operation, maintenance and 
repair. Unfortunately, the record keeping part 


is not in a perfect state yet, and consequently, 
cost evaluation, cost etlectivencss, defect analy¬ 
sis and work study part of the functions, cannot 
be effectively performed by these coordinating 
agencies. 

The Committee of Ministers constituted by 
the Government of India, Ministry of Iirigation 
and Power, had also emphasised in their report 
that the Central Mechanical Units should be 
expeditiously established in the Iirigation and 
Power Sector in all States. The progress made 
ill this direction is, however, below expectations. 

R ecom m en da t i ons 

1. In order that the Central Mechanical 
Units perform the assigned functions in an 
effective manner, and considering the amount 
of equipment working in individual States as 
at present (barring a few), the offiecrs manning 
the Central Mechanical Units in the Major 
States should be of the rank of ‘‘Chief Engi¬ 
neer.'’ The functional distribution of work 
would generally be cn the pattern given in 
Appendix 12.5. 

2. In the States where the Central Mechani¬ 
cal Units have not licen established or where 
these are operating as nucleus organisations, 
should take necessary steps to establish these 
units at the earliest. 



CHAPTER 13 


ACCOUNTING FOR THE OWNERSHIP AND OPERATING COST 

PER PLANT HOUR 


13.1 Purpose 

For any production work, considerable invest¬ 
ment is needed to establish the necessary faci¬ 
lities. The tendency would be to go in for the 
sophisticated modern machines so that the over¬ 
all investment results in highest possible pro¬ 
ductivity. All the same, it has to be recognised 
that the economy entailed by such production 
facilities must be sufficient, to absorp the re¬ 
duction in value of the facilities, as these are 
consumed in the production process. This 
"Capital Consumption’*, as such, forms an im¬ 
portant consideration in carrying out exercises 
for alternative engineering proposals, which 
could be adopted for accomplishment of given 
production tasks. Other factors in the consi¬ 
deration of production cost, besides the consum¬ 
ption of capital, are the operation and main¬ 
tenance costs of machines. 

It is thus necessary to develop required data 
to permit the engineer to estimate as accurately 
as possible the cost of production for different 
equipment combinations so as to enable him 
to decide what set up he would find most eco¬ 
nomical for a given job. These yardsticks can 
later be used by him to determine whether a 
given item of work, on which the machines 
are employed, is being done economically. It 
is, however, necessary to qualify that the pro¬ 
duction costs so worked out would be for com¬ 
parative purposes only, and for an estimation 
of the total cost of w^ork. The yardsticks could 
only be used for an indication, reasonably cor¬ 
rect one, of what the ultimate costs of a work 
might be but one could never expect from 
these statistically derived figures a guarantee 
that there would not be departure therefrom. 

13.2 System 

The equipment costs are generally grouped 
under two heads; the Ownership Cost and the 
Operating Cost. 


Ownership Cost includes; 

1. Depreciation. 

2. Interest Charges. 

3. Insurance, taxes etc. 

Operating Cost includes: 

A. Repair expenditure 

1. Spare parts 

2. Tyres. 

3. Repair labour. 

4. Workshop charges. 

B. Other operating expenditure 

1. Operating supplies 

2. Operating and maintenance labour 

3. Other consumable supplies 

4. Supervision and overheads. 

In relation to the ‘Repair Costs*, there are 
two practices. According to one, the 'Repair 
Charges* (Cost of spare parts and labour for 
repair to equipment) are taken under the head 
‘Ownership Costs* since the repairs are inten¬ 
ded to keep the machines in an operating condi¬ 
tion as close to the initially puichased condition 
as possible. The other practice classifies the 
‘Repair Charges’, as a part of the ‘Operating 
Cost*, as these arise in the course of opera¬ 
tion of the equipment on a given job. The 
category to which ‘‘Repair Charges” belong, 
however, need not be discussed since the overall 
rate structure of ‘Ownership and Operating 
Costs* includes the sum total of the above-men¬ 
tioned items, 

13.3 Depreciation 

Depreciation cost of equipment is just ano¬ 
ther word for capital consumption which we 
have used earlier. 
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13.3.1 What is to be Depreciated 

The cost of an equipment shall be the sum 
total of the following:— 

(1) Acquisition cost induding all duties and 
taxes; 

(2) Transport of equipment to site of work; 

(3) Erection costs of equipment. 

The transport and erection costs under *2' 
&:‘3' above are sometimes charged to the work 
specially when the equipment involved is a 
special plant e.g. batching and mixing plant, 
a processing plant, etc., etc. In such cases, since 
the equipment has to be dismantled and trans¬ 
ported for being reinstalled on some diller- 
ent location or on a new job, the cost of tranS’ 
port and erection is distributed over the total 
quantity of work done by the plant during 
the period of its working at one location. 

On completion of the work, when the plant 
is to be dismantled and transported to a new 
location, the cost of transport and dismantling 
is charged to the new work, to which the plant 
is taken. If, however, the plant has to be kept 
in storage for subsequent disposal or rehabili¬ 
tation on a new work at a later date, even the 
dismantling charges and transport charges upto 
the storage warehouse are apportioned to the 
particular work for which the plant was ini¬ 
tially installed. 

The dismantling charges are generally taken 
lit l/3rd of the erection cost for estimation 
purposes. 

In respect of motorised equipment, however, 
the standard practice is to take the sum total 
of the items of cost at (1), (2) and (3) above 
for determining the amount to be depreciated. 

The value of the equipment, however, seldom 
reduces itself to zero, for, even after it has 
completed its useful life, it can be sold for 
a certain price. Such residual value should be 
deducted from the total cost of equipment 
when considering depreciation (for the life¬ 
time of a machine). 

It is a normal practice to account for the 
depreciation of the cost of the bare equipment 
without tyres (in the case of the pneumatic 
wheeled equipment). For the tyres the hourly 
depreciation is an entirely separstte issue. 


In case of equipment transferred from ano¬ 
ther project, the cost to be depreciated will be 
taken as the total of: 

(i) Transfer cost. 

(ii) Cost of dismantling at the earlier project. 

(iii) Transport charges. 

(iv) Cost of re-erection at new project. 

(v) Cost of all charges for bringing the 
equipment to working order. 

In case of pneumatic tyred equipment the 
cost of tyres will be depreciated separately in 
the maimer described later in para 13.6.3.1. 
of this Chapter. 

It may, however, be mentioned in relation 
to item (v) above, viz., “Cost of all charges 
for briging the equipment to working condi¬ 
tion'*, that if the equipment is transferred from 
one Government Department to another 
Government Department and the transfer cost 
has been determined on the basis of Declining 
Balance Method of Depreciation, these charges 
would nOt be added to the transfer cost for 
determining the amount to be depreciated. In 
case, however, the equipment is purchased 
from a source outside the Government Depart¬ 
ments at a mutually agreed price, the repair 
charges for bringing the equipment to good 
working order may be capitalised and included 
in the figure of unount to be depreciated. 

13.3,2 Fixing the Life 

To evaluate each one of the above-mentioned 
elements of cost oil hourly basis, in order that 
accounting for the ownership and operating 
cost is done on basis of cost pcr-plant hour, it 
would be necessary to fix the life of different 
items of equipment. This subject has been 
covered in detail in Chaplei-8, 

The conclusions drawn, based on observation 
clearly explained in that Chapter, aic indicative 
of the difficulty in defining the figure of life 
of individual categories of machines in num¬ 
ber of hours. This observation is also subs- 
tatitiatcd by what was stated by the First Cons¬ 
truction Plant and Madiinery C'.oimnittee in 
their report in para y.1.2., which reads as 
follows;— 

Fixing the life 

9.1.2. There is no physical evidence which 
determines when a machino has reached the 
end of its efficient life. It can be kept going 





indefinitely by incurring progressively heavier 
expenditure on repairs until a point is reached 
when it will be cheaper to buy a new machine* 
I’he optimum life is an economic function, and 


is reached when the combined hourly cost of 
'‘purchase and repairs teaches a minimum* This 
is explained in the Norris Dam Project from 
which the following graph is quoted: 


REPAIR EXPENSE 
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Evidently, the considerations in fixing the 
life of machines arc governed principally by the 
equipment economics and the optimum life is 
taken as an economic function* The cumulative 
hourly cost of purchase (Depreciation cost) and 
repairs, when it is at a minimum figure deter¬ 
mines the optimum life of the machine. 

In spite of the considerations as above that 
Committee had made recommendations in App 
endix 3.3 of the report regarding figures of plant 
hours for depreciation in relation to specific 
items of machines covering ten categories. 


In practice, however, in the Irrigation and 
Power Projects, only some of the project autho¬ 
rities adopted the figures of life so recommen¬ 
ded for individual machines under different 
categories. Neither did any of the equipment 
users maintain a clear account of the repair 
costs in order to clearly judge the equipment 
economics in relation to each machine or a 
number of machines of the same make and 
model in a group in a manner as listed in the 
graph above and consequently precise assess¬ 
ment of optimum life of machines could not 
be made. 
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In practice a figure of life is assumed for a 
given category of machine for purposes of de¬ 
preciation account. However, if the machine 
has spent that life on the job and is still 
found useful, the project authorities revise the 
figures of life upwards and reckon with de¬ 
preciation per hour based on revised life 
figures. In many cases the figures of life adop¬ 
ted by individual projects have been different 
from those recommended by the Construction 
Plant and Machinery Committee. The anamo- 
lous situation arising out of such reckoning 
has been explained later in para 13,3.3., but it 
may suffice to indicate that the Straightlinc 
Method of Depreciation, based on discretionary 
figures of life of equipment as determined by 
individual equipment owners, has failed to 
achieve the objective of uniformity in the pat¬ 
tern to be followed in this respect. 

In view of the above an attempt has been 
made by this Committee to rationalise the 
method of evaluating depreciation. 

Before this subject is dealt with in details, 
a brief mention will be made about the pre¬ 
sent practices in this respect in the River Valley 
Projects, the Public Sector Undertakings, and 
the Private Sector. 

13.3,3 Pre^ieiit Practices 

The m ninci in which depreciation costs are 
calculated is at present varying with different 
organisations as given below: — 

The River Valley Projects are using the strai¬ 
ghtlinc method of depreciation, adopting a 
figure of life of the machines in number of 
hours, 8,000, 10,000, 12,000 etc., and writing 
off the cost of the equipment on the job through 
hourly depreciation rates. A minimum depreci¬ 
ation of 8% is however, charged if the machine 
does not clock requisite hours. The total 
amount to be written off', is taken as the capital 
cost minus the scrap valuc/salvagc value of 
equipment (this being taken as 10%). 

The Public Sector Undertakings generally 
account for depreciation according to official 
income tax methods. This provides for fixing 
the life of a machine in Tears’ and fixing a 
percentage for depreciation to be charged on 
the written down value of equipment year after 
year, or in brief, *The Declining Balance 
Method of Depreciation’. 


However, a few of the Public Sector Under¬ 
takings, namely, Neyveli Lignite Corporation, 
adopt a ‘Straight Line Method of Depreciation’ 
by depreciating the capital cost of equipment 
equally each year, after accounting for the resi¬ 
dual/salvage value of the equipment. In some 
cases, the total capital cost is divided by the 
number of years of life of the machine and 
depreciation charged accordingly at uniform 
rate each year, except, for the last year, when 
the amount of depreciation is reduced to the 
extent of salvage/residual value of the machine. 

The Private Sector uses, “The Declining Bal¬ 
ance Method” of depreciation, involves fixing 
the life of equipment in years and accounting 
for depreciation on fixed percentage basis acc¬ 
ording to Income Tax Rules and based on 
written down value of equipment each year. 

There arc thus principally two methods of 
depreciation in use in the country: 

(i) Straightlinc method based on life ex¬ 
pressed in number of working hours or 
years; 

(ii) Declining balance method based on life 
expressed in number of years. 

The ‘Straight Line Method’ of course, is the 
simplest and provides a uniform basis for 
writing of machine costs. However, the main 
disadvantage of this system is that it 
does not provides for a fast write-off 
commensurate with the physical deter¬ 
ioration of etjiiipment. Compared to this, “The 
Declining Balance method” provides for a rela¬ 
tively faster rate of depreciation in the ear¬ 
lier years of use of the equipment mainly the 
first three )ears and is more realistic of the 
actual reduction in value of the niachine. 

The ‘Straight Line Method’ of depreciation 
of equipment working in the River Valley 
Projects, stipulates that the life of the machine 
be defined in hours. As an example, for the 
crawler tractors, the life is generally taken as 
8000 hours, 10,000 hours, or 12,000 hours, sub¬ 
ject to the job conditions being severe/ 
average / norm al, or excellent, respectively. 
However, cases have come to notice where a user 
in a period of 5 years of operation utilised a 
machine for the specified life in hours as above 
and found at this stage that the machine could 
still be sustained in operation on the job for 
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inudi longer period, the figures of life were 
revised upwards, making these 15,000 hrs., 
18,000 hours, and even 20,000 hours. The 
machines then continued to be in use for a 
period of 8 to 10 years. Another user using the 
machine for a lesser number of hours each year, 
could not complete even the basic schedule of 
life of 10,000 hours under a average conditions 
over a period of 10 years. The statistics compil¬ 
ed by the Committee, based on returns received 
from a large number of users, covering a very 
wide cross section of fields of application in¬ 
dicate that machines purchased over 15 years 
ago, are still in use and a large number thereof 
have hardly done 10,000 hrs. Hence, we are 
to contend with the situation where we have 
to adopt certain figures of physical life of the 
machines, as obtained in the country. 

There is no doubt, that obsolescence of mach¬ 
ines is a very vital factor relating to physical 
depreciation. Introduction of modern machines 
with better production capacity and lesser costs 
in terms of end cost on production, . makes 
the importance of obsolescence more manifest. 
However, non availability of such modern 
equipment and improved models thereof in 
the country at present, makes us to leave aside 
the factor of obsolescence outside the purview 
of depreciation. All the same, realising that 
obsolescence costs have to be accounted for in 
some manner, the objetive would be best att¬ 
ained by fixing the life of machines at a figure 
in number of years, and proper accounting for 
deprecation at a little faster rate in the earlier 
years of the age of the machine and following 
the “Declining Balance Method’* of depreci¬ 
ation. 

Another method of depreciation followed 
elsewhere is the sum of the years* digit method. 
However, this is rarely followed in this country. 

13.3.4 Declining Balance Method of Depreci¬ 
ation—^Need for Adoption in Relation 
to Major Items of Construction Equip¬ 
ment 

In making the study of present practices in 
accounting for depreciation annually, the Com¬ 
mittee came across instances where inspite of 
the age machines being 8 to 10 years (since the 
time of their purchase), the residual value of 
the machines ranged from 40 to 50% of the 
initial acquisition cost. The residual value as 


such was evidently reckoned on the basis of 
accounting of depreciation by Straight Line 
Method commensurate with the hours for 
which the machines were in operation during 
that period. Such machines having grown sur¬ 
plus to the requirement of work at projects, 
could not atti act any pi*ospective purchasers for 
future use mainly due to their physical age 
and the higli figure of residual value. On the 
other hand, the project authorities who had 
initially purchased these machines had debited 
the depreciation to works (on which these were 
used), only to the extent of numbers of 
hours of operation. The prospective buyers 
were mainly guided, in declining to acquire 
this asset for further use, by the physical age 
of the machine; and felt that the transfer price 
which was ccjuivalent to the residual value was 
out of proportion to the age of the machine. 

The first user of the machine did not have 
any means to accommodate or absorb any 
further reduction in value of the machine for 
sale/transfor to a new buyer except by account¬ 
ing for such reduction below the depreciated 
value as a loss in revenue. Psychologically there 
is a geat resistance on part of the equipment 
owner to show invisible losses without the 
equipment being in use and for the prospective 
buyer to show a higher figure of acquisition 
cost when the machine is fairly aged. Such con¬ 
sideration has most often left the surplus equip¬ 
ment as idle, besides resulting in additional in¬ 
vestment by the prospective buyers in acquiring 
new machines. 

Further more, on evaluating the cost per unit 
of products producx^d by such equipment, a 
degree of inconsistency was noticed from year 
to year. This was mainly due to the fact that 
the hourly rate of depreciation of equipment 
being a fixed figure, the actual repair costs of 
equipment varied from year to year—progressi¬ 
vely increasing commensurate with the age of 
equipment, while the productivity of machines 
in the initial stages being higher than in the 
later years of life of the machines, the cost 
per unit of product produced in the earlier 
years of the life of the equipment was much 
lower than what it was to be in the latter 
part of the life of the machine. 

The Committe were, therefore, led to ser¬ 
ious thinking as to the method of accounting 
of depreciation so that such anamolies could 
be conveniently removed and the available 
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equipment put to use not only to the advan¬ 
tage of the prospective buyers, but also to ra¬ 
tionally account for the amount of depreciation 
to be booked to the particular work for which 
the machine was initially purchased. The 
Cominitte accordingly, reckoned with the possi¬ 
bility of adopting the “Declinig Balance 
Method of Depreciation” as a uniform proce¬ 
dure by all equipment users in the country 
in various sectors. 


tioned items in (2) preceding the figure 
of life would be 10 years, 8 years and 
6^ years corresponding to 20%, 25% and 
30% annual rate of depreciation. 

The figures of percentage for evaluating 
yearly depreciation, life in years and hours, 
residual value etc., for various categories of 
equipment under varying intensity of use have 
been illustrated in Appendix 8.4. 


The main features of the “Declining Balance 
Method” taking into account the intensity of 
use of equipment, residual value etc., are in¬ 
dicated below. 

13.3.4.1 Rate of depreciation and schedule life 
to vary with intensity of use of equip¬ 
ment 

(1) The pattern of daily work is first decided 
upon—whether the work would be done 
in one shift, two shifts or three shifts 
per day. 

(2) Corresponding to this pattern, a figure 
of fixed percentage is decided for annual 
depreciation. In relation to crawler and 
wheeled tractors, motorised scrapers, 
dumpers, graders, loaders, etc., items of 
equipment the figures as decided are 
20%, 25% and 30% respectively, for 
single shift, double shift or three shifts 
operations. 

Amount of annual depreciation is evalua¬ 
ted by using the selected figures of fixed 
percentage depreciation on reduced value 
of equipment at the beginning of the 
year. 

(3) The scheduled life of equipment is deci- 
ded by determining the number of years 
during which the depreciated value of 
equipment would be reduced to 1/lOth 
of the original cost. For the above-men¬ 


13,3.4,2 Methotls of calculating depreciation 

With the Declining Balance Method of 
Depreciation, the depreciation for any given 
year of the working of the equipment can be 
calculated from the following formula:— 

Di =dC (l-d)n-i 

C(l-d)n-i being the residual value at the be- 
gining of the year, the depreciation for any 
year can be calculated by multiplying the resi¬ 
dual value of the equipment at the begining 
of the year with the rate of depreciation. 

The total depreciation at the end of any 
given year can be determined from the 
formula:— 

D, l-(l-d)n I C 

Where Dj — depreciation for the year. 

Dj — total depreciation upto the end of the year 
d == rate of depreciation as a percentage; 

G — capital cost; and 
n = number of years. 

A table showing the figures of depreciation 
and the residual value of a machine costing Rs. 
5 lakhs, based on Declining Balance Method of 
Depreciation on fixed percentage basis, has 
been worked out for illustration. The percen¬ 
tage of depreciation has been taken at 20 per 
cent, 25 per cent and 30 per cent, based on 
single shift, double shift and three shifts work 
respectively. 

_Value in Rupees 


Depre- Residual Depre- Residual Depre- Residual 

ciation value ciation value ciation value 


1st . 
2nd . 
3rd . 
4th • 
5th . 
6th . 
7th . 
8th . 
9th . 
10th , 


1,00,000 4,00,000 

80,000 3,20,000 

64,000 2,56,000 

51,200 2,04,800 

40.960 1,63,840 

32,768 1,31,072 

26,214 1,04,857 

20,971 83,886 

16,777 67,108 

13,421 53,687 


1,25,000 3,75,000 

23,750 2,81*250 

70,312 2,10,937 

52,734 1,58,203 

39.550 1,18,652 

29,663 88,989 

22,247 66,742 

16,685 50,056 

12,514 37,542 

9,385 28,156 


1,50,000 3,50,000 

1,05,000 2.45,000 

73,500 1,71,500 

51,450 1,20,050, 

36,015 84,035 

25,210 58,824 

17.647 41,177 

12,353 28,824 

8.647 20,176 

6,053 14,123 
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13.'3.4.4 Advantages of ^Declining Balance 
Method of Depreciation* 

Ill so far as Irrigation and Power Projects 
arc concciricd, introduction of 'Declining Bal¬ 
ance Method of Depreciation’ in lieu of 'Strai¬ 
ght Line Method of Depreciation, would afford 
following advantages:— 

1. Irrespective of the period/duration of time 
for which the machine is in use, a certain 
amount of residual value would always be 
indicated. According to the previous system, the 
residual value of equipment tended to approach 
the ‘Zero’ figure at the expiry of the predefined 
ligurc of life of the machine in hours. If the 
machine was to he sustained in use thereafter, 
the cost of depreciation was to be ignored, 
unless the value of the machine was reassessed 
on basis of the personal judgment of the user 
commensurate with the assessed/estimated addi¬ 
tional useful life. Furthermore, with different 
figures of life adopted by different users for the 
S2tme item of machine, there was no uniformity 
in reckoning the component of depreciation cost. 

2. By this method, the depreciated value of 
equipment reflects more realistically the intrin¬ 
sic value of the machine. At the time when 
repair input is least (when the machine is new), 
the amount of annual depreciation is the high¬ 
est. The residual \iihic at the end of any 
period works out to be a more reasonable 
ligurc to attiiict a prospective buyer to take 
it over, if the niiichine grows surplus. 

In case of transfer of such used equipment 
to other Government Departments, the trans¬ 
feree geneially evaluates the investment he has 
to make towards repair cost of the machine 
before it can be recommissioned on his job. 
If the transfer value—which will be equivalent 
to the depreciated value is reasonable, the 
transferee would not mind making additional 
investment in repairs of the machine. This 
helps in early rehabilitation/disposal of the 
surplus machines and consequently the idle 
time period without work. 

3. A new machine perforins more efficiently, 
yields more production and is least expensive 
on maintenance and repairs in the initial per¬ 
iod of its life. Subsequently, as the machine ages 
out, the operational efficiency declines, its 
productivity reduces and the cost of mainten¬ 
ance and repairs increases sufficiently. If, as in 
32—2 CW&PC/ND/75 


I he case of 'Strjiight Line Method of Depreci¬ 
ation, the depreciation costs are constant, 
while the repiiir and maintenance charges keep 
increasing, the resultant effect is visible in the 
increased cost of the end product as the machine 
grows older. If deprecition is reckoned on basis 
of the "Declining Balance Method”, the higher 
amount of depreciation charges in the initial 
period, lesser amount of repair and mainten¬ 
ance input during that period, and better 
productivity gives a unit rate of the resultant 
product produced by the machine, which may 
be closer to the unit rate of the product in the 
subsequent life of the machine (when it grows 
old), due to comparatively much lesser amount 
of depreciation charges, higher lost of main¬ 
tenance and repair and comparatively lesser 
productivity. In brief, the divergence from the 
iiveragc estimated cost (unit rate of the pro¬ 
duct) is minimised. Accordingly, this provides 
a iKMtcr metliod of accounting for depreciation 
to reflect actual costs close to the estimated 
cost of work. 

In so far as the Public Sector Undertakings 
arc concerned, they account for the figures of 
actual expenditure in respect of maintenance 
and repair costs. If the depreciation costs are 
also accounted for by the 'Declining Balance 
Method; they will achieve the uniformity in 
unit rate of the product produced by the 
machines. This rate would be closer to the 
estimated rates or the rates at which the pro¬ 
duced commodity is marketted by them. 

The point is better illustrated through the 
graphs which have been drawn below:— 

Graph I: —Shows the depreciation by strai¬ 
ght-line method as adopted by some of 
the Public Sector Undertakings-15 per 
cent depreciation per year for life of 7 
years, and average cost of repairs com¬ 
puted on the basis of information recei¬ 
ved from various users of equipment in 
relation to one item of equipment 
(Dumpers.) 

Graph 11: —Shows tlie depreciation by decli¬ 
ning balantx method at 25 per cent 
of cost and repairs cost as in the case 
of Graph-I above. 

Graph I ID, —Shows the depreciation on stra¬ 
ight-line method, but at the rate of 12.5 
per cent each year for a life of 8 years 
and repair costs as per Graph-I above. 
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In each of the 3 graphs, the ownership cost 
line—summation of the depreciation cost 
and the repair cost, has been drawn and 
a line of average annual cost has also 
been drawn (dotted lities). 


It may be seen from Graph-II with the declin¬ 
ing balance method of depreciation, that thene 
may be visible loss during the first three years 
of operation of machine while in the subse¬ 
quent period in spite of tlie increasing cost of 
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lepairs, ttie aciual ownership cost is below the 
average line, which means a prolit. Taking into 
account the fact iliat the machines give more 
production with l)ettef operational efficiency in 
the first half of their lives the cost per unit of 
commodity produced may get reduced nearer 
to the ligui'c of pie-estimated average unit 
cost. Similarly, in the subsequent period with 
reduced production due to ageing, even though 
there is an indicated profit, the unit cost of com¬ 
modity may again be closer to the figure of esti¬ 
mated average unit cost. 

As opposed to this Graph-I indicates substan¬ 
tial piofit in the earlier life of the machine 
while at the later stage there aie considerable 
losses due to the a<tual ownership cost being 
much above the average line. With reduced 
production in the later half of the life of the 
machine the unit cost of product would re- 
maiii much above the average cost line* 

Graph-111 has been drawn to present a case 
where the residual life as obtained by the 
straight-line method and declining balance 
method of 'depredation is the same. In this 
case the depreciation rate has been taken as 

12.5 per cent using the straight-line method and 
after 7 years the residual cost of the machine 
will be about 12.5 per cent which will be the 
residual life of the machine. This figure of 
residual life is nearly the same as in the case 
of Giajihdl wlicrc declining lialance method 
of depreciation has been followed. 

It may, therefore, be stated that the declining 
balance method of depreciation is more reali¬ 
stic if the economics of operations with such 
consuuclion machinery has to be clearly 
judged. It is a cUlIerent thing to account for 
the element of costs, but to watch the perfor¬ 
mance of the e(|uipmcnt cost-wise in relation 
to the cost of commodities ultimately produced 
and marketted, it is necessary that the bookings 
of expenditure year after year are on a basis 
that may leduce the amount of variation bet¬ 
ween the average cost and the actual cost as 
incurred. It is therefore, desirable to adopt the 
declining balance method of depreciation in 
all sectors. 

13.3.4.5 Income-tax rules on depreciation 

To complete the thinking of the Committee 
on this subject of 'Depreciation’, a study has 


also been made of the Income-Tax Rules on 
the subject, \ji extract from the Income-Tax 
Rules for the assessment year 1971-72, is given 
at Appendix 13.1. Even though the fixed per¬ 
centage figure of depreciation according to the 
Income-Tax Act is much higher than what the 
Committee has adopted, the Committee fe<‘l 
convinced that the standards adopted for re¬ 
commendation are more reasonable in relation 
to actual system and conditions of work in 
different fields of application of equipment in 
the country. 

13.4 Interest Charges, Insurance and Taxes 
13.4.1 Interest Charges 

It is a general practice with GovernineiU 
Department not to account for these elements 
of costs. In so far as the River Valley Projects 
are concerned, interest is calculated on the total 
direct capital outlay to end of the previous year 
plus half the outlay of the year itself. The 
interest account is a simple debit and credit 
account showing on one side the charges for 
the intcTCSt and on the other the net revenue 
or deficit. A portion thereof allocable to cost 
of machinery is not included in the hourly 
ownership and operating cost of machines. I his 
practice, however, does not determine the actual 
cost of the work with the machines as a separate 
item. 

- Conventionally, in the straight-line method 
of depreciation, the interest charges are consi¬ 
dered on the average animal cost of invest¬ 
ment. The average annual cost is reckoned 
by the formula: 

Capital cost -h (ul) 

2n 

where is the figure of life of the machine 
in number of years. As an example, for a 
machine whose service life is fixed as ten years, 
the average annual investment will be: 

Capital Cost x (10 hi) 


of the Capital cost of the niachiiie. 

In case of decling balance method of depre¬ 
ciation the average annual investment is:— 
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The amount of annual interest charges tviUi 
rate of interest as ‘i’ therefore, is:— 

{ K.V } 

where C is Capital cost, 

d is rate o£ depreciation (per cent) 
n is number of years, and 
i is rate of interest charge (per cent). 

A table showing the investment at the beginn 
ing of the year, amount of depreciation during 
the year (at 20% by declining balance method) 
total depreciation upto the year, residual value 
at the end of the year, average annual invest¬ 
ment for the years and interest charges annu¬ 
ally upto the year at 10% rate has been worked 
out and given in Appendix U\M These hgurcs 
have been worked out as a percentage of Cupi‘ 
tal investment assuming the investment as 100. 
Table II in this Appendix has been prepared 
by rounding off the figuics of nearest whole 
numbers for convenience of accounting pur¬ 
poses, These are for illustration only. 

In their report, the first Construction Plant 
and Machinery Committee had made the re¬ 
commendation that interest charges should be 
accounted for in reckoning the hourly owner¬ 
ship and operating cost of equipment in 
accounting for the cost of work with machines. 
It is the considered opinion of the Committee 
that the element of interest rhaiges should be 
duly accounted for, but based on average ann¬ 
ual cost ligures. However, lor Irrigation and 
Power projects, this element may not be acc¬ 
ounted for separately if the equipment is solely 
used on dcpaitmeiUal works. 

13.4.2 Insurance and Taxes Etc 

In so far as the Insurance Charges are con 
cerned, these are not accounted for, as the 
.Government vehicles/equipmerit/property are 
not insured. 

In so far as other taxes are concerned, to the 
extent these are payable in the process of ac¬ 
quisition of equipment, these make a part of 
the capital cost of the equipment. These are, 
thereWe, included in"hhe' amount by way 
of capital cost of equipment to be depreciated. 
If any other taxes are payable in keeping the 
equipment on the road, according to any Slate 


laws enforced in the area or location of work¬ 
ing of equipment, these would be included in 
the yearly running and maintenance expendi 
tiue of the machine. 

13.5 Repair Cost 

Repair cost is the main element of cost in 
the entire ownership and operating cost rate 
structure which needs proper watching and 
accounting, to establish the equipment econo¬ 
mics. I'his is the input to the machine for 
keeping the machine in good condition to do 
the job economically. 

The details in this respect have already been 
discussed in Chapter 8. It has already been 
explained in the said Chapter that from stand¬ 
point of equipment economics the repair char¬ 
ges are to be classified iindcj one head as 
^Repair Cost’, instead of dassilying the same 
under different sub-heads as Major Repairs 
and Field Repairs, as per; the prevailing practice. 

13.5.1 Repair Costs as Adopted by Dijjercni 

Users. 

The prevailing practice for accounting of 
repair charges differs from user to user and 
from one sector to the other. The following 
will explain the position in this regard. 

13.5.1.1 Irrigation and Power Sector, . 

It has been a normal practice with most of 
the Irrigation and Power Projects to account 
for the hourly ownership costs of equipment 
for purposes of debit of expenditure to the 
work in the following manner:— 

1. Hourly Depreciation Charges Miuitial acquisi¬ 
tion Cost, divided 
by estimated life 
in hours 

D 

2. Major Repair Charges at 100% of hourly depreciation 

rate = 

(Note:— III some cases where the basic sche¬ 
dule of life in hours in redation to particular 
items of equipment is taken at high figures- 
above the normal rated figures of 10000 hrs. to 
12000 hrs. for machines like dumpers, crawler 
tractors, graders, loaders etc., the provision for 
major repairs may extend even upto 200% of 
the hourly depreciated rate or 2 D.) 

In so far as the cxpcndituie on field repairs 
is concerned this is shown under operation costs 
or direct costs. 
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For major repairs, a ‘Major Repair Fund’ is 
created* At any stage of service life of equip¬ 
ment, the total earnings under the ‘Major Re¬ 
pair Fund’ arc equivalent to the number of 
hours of operation multiplied by the rate of 
provision of Major Repair costs, as indicated 
above. This is balanced by corresponding de- 
bits to work through hourly ownership cost of 
equipment at the same rate. However, the 
Major Repair Fund carries a certain amount 
of balance which is equivalent to the difference 
in the amount of earings in the Major Repair 
Fund as mentioned above, and the actual ex¬ 
penditure incinicd in carrying out the Major 
Repairs to individual machines. The Major 
Repair Fund is generally in relation to a group 
of machines of the same make and model, 
though in some cases, the user of equipment 
can reckon the ligures of such balances in the 
‘Fund’ relative to each individual piece of equip¬ 
ment. 

The amount of balance available uiidci ih^ 
‘Fund’ at any time indicates whether the mach¬ 
ine is working economically or not. 

In case of field repairs no separate expense 
account is maintained, as the expenditure on 
this account is booked as direct expenses. 

13.3.2.2 Public Sector Undertakings 

In case of Public Sector Undertakings, the 
repair costs are directly charged to the over¬ 
all cost of owning and operating the equipment 
as a lumpsum figure for a category of equip- 
ment-diinipcrs, tractors or excavators. The acc¬ 
ounts for different makes and models of mach¬ 
ines even in the same category are not indivi 
dually detailed. 

13.3.2.3 Private Sector 

In the private sector, however, it was 
observed by the Committee that greater atten¬ 
tion is paid to the account for the repair costs 
of individual items of equipment. Identical 
items of machines are grouped together for this 
purpose and the accounts are so maintained 
that it is possible to read off at a glance, the 
up-to-date cxpeiiditiue on spare parts for that 
group of machines. The accounts indicate not 
onlv the daily or iiioiithly values of spare parts 
issued for repair of equipment, but these also 
indicate the progressive cumulative total value 
of parts issued upto a particular period of time. 


Such a system enables one to determine 
clearly whether the cost of repairs is fairly 
reasonable or that it is excessive so as to warrant 
further examination of the case to the point 
of precisely determining the reasons for such 
excessive repairs to the machines. 

13,5.3 Disadvantages of the System of Accoufit- 
ing of Repair Costs of Machines as fol¬ 
lowed by Irrigation and Poiver Sector. 

13.5.3.1 Repair costs taken as a percent age of 
depreciation brings anomalous position 

l.et us consider the following example;(The 
assumptions made reflect factual position as 
observed in dilleient Projects.) 

Project 'A’ is using crawler tractors costing 
Rs. 5 lakhs each. The work is done in single 
shifts daily and the scheduled life for the 
tractors has been lixed at 10000 hrs. The provi¬ 
sion for major repair cost has been made at 
100% of hourly depreciation rate or at Rs. 
50 per hour. 

Project ‘13* has identical crawler tractois in 
use. Fhc work is done in two shifts per day. 
Ihc scheduled life of the tractors has I>een 
adopted as 15000 hrs. The provision for major 
repairs based on purchase price of Rs. 5 lakhs 
per machine, and at the same rate of provision 
of Major Repair Cost, viz., 100% of deprecia¬ 
tion amounts to Rs. 33.33 per hour. 

It is evident from the above that inspite of 
the Project ‘13’ using the crawler tractors more 
intensively, have put up with a provision of 
Rs, 33,33 per hour by way of repair cost of the 
machines while project ‘A’ inspite of using the 
machine in single shift work, have larger 
amount of pr ovision for major repairs of mach¬ 
ines at Rs. 50 per hour. 

While there is no doubt that irrespective of 
the extent of pnjvision of major repair charges, 
at the initial stages of operation of machines, 
the repair costs would be much lower and the 
amount in the M^ijor Repair Fund would keep 
increasing. What is disturbing is the amount 
of expenditure being booked to the work of 
the unit cost of the work done. If the crziwler 
tractors wer'c used on identical items of work 
under similar job conditions, by both the pro¬ 
jects ‘A* and ‘B’, the work on project ‘A’ would 



evidently appear to be coiistlier on unit late 
basis. This precisely is the ananiolous position 
resulting froni accounting of the major repair 
costs of machines based on estimated hourly 
rates related to the hourly depreciation rates. 

If on the other hand, the two projects had 
maintained a clear account of the repair costs 
of machines used try them, and if the rate of 
depreciation of the equipment was also the 
same, it would have been very convenient for a 
comparative study of unit rates of work at two 
places to be made. .“Ml other elements of cost 
being otherwise ct|ual, it would have been 
possible to pin-point clearly as to why the repair 
costs were heavier or lighter one compared to 
the other. 

In what has been described above, there arc 
glaring examples of, 

(a) the Irrigation and Tower Projects not 
following the recommended life figures 
in Hours uniformally; 

(|j) not reckoning the major repair costs on 
actual basis for given items of machines; 
and 

(c) accounting the major repair costs with 
correlation to the depreciation costs 
resulting in aiiamolons position arising 
as in the case of above examples. 

13..5.3.2 Bulance amount available in Major 
Repair 1‘uiid occasionally induces the 
equipment oioner to incur expenditure 
on purchase of spare parts 

As indicated in preceding Cihapters of this 
Report, very little attempt lias so far lieen nnide 
in establishing a scientific inventory control sys¬ 
tem for purchase of spare parts etc., by most of 
the users of equipment in the country. It is a 
normal practice to raise annual indents of 
spare parts for repair and overhaul of equip¬ 
ment on advance planning basis. In absence 
of detailed records of consumption of spare 
parts and the identity of parts used for lepairs 
in the precedi ng-pasi-service-period of the mai h- 
ine, the equipment owner or the indentoi is 
not too well-guided in properly scaling tin. 
requirement of spare parts or in establishing 
precisely the identity of the items that should 
be purchased. His exiK'iience in the work thus 
commands him to be judicious to soine extent 
only in determining the si/e of the indent to 
be placed. Such guidance is, however, limited 


more by the availability of the funds under 
the Major Repair Fund as lliis, in any case, 
has to be the guiding factor for financial appro¬ 
val of the expciidiliue for the items of spare 
parts intluded in a given indent. 

l lie earnings for the Major Repairs Found at 
a uniform prc-deteimined rate of provision in 
terms of rate of hourly depreciation, leave en¬ 
ough in reserve in the first 2 to 3 years of opera¬ 
tion of the machine. Purchases made on this con¬ 
sideration result ill overstocking of spare parts 
oil projects. Fven though none would readily 
accept the reasoning as such, to account par¬ 
tially for* tlic amassing of sUk ks of spare parts 
on projects, this unfortunately is a tie as t the 
partial truth. 

Again, while there is no doubt that advance 
planning for procurement of spare parts is the 
crux of the problem to sustain the machines in 
operation on pi odaction work, or construction 
work, a note of caution is clearly sounded by 
the tendency to over-indenting or over stocking 
of the items of spare parts in this manner; and 
therefore, one has to clearly understand the 
actual requirements of spare parts commensur¬ 
ate with the operational life and age in service 
life of the machine. Besides this, the lepetitive 
cyclic nature of repairs in relation to some 
componeiits and assemblies on a macin’nc, has 
also to be reckoned with properly so tliai un¬ 
necessary expenditure is not made in purdiase 
of spare parts which cannot be used over long 
periods. 

13.5.4 Committee's Vietvs 

Repair costs take the shape of repetitive cycles 
beginning with minor repairs, going up with 
repairs through rchuilding and ultimately toU’ 
ching the maximum with repairs through le- 
placements of components. Once the components 
are replaced the cycle repeats, I'he expendi¬ 
ture on such repairs over a given cycle can only 
be expressed in relation to the cost of the mach¬ 
ine, as it has no direct relationship to the 
depreciation cost. 

As has been explained in Chapter 8, the 
major and field repairs should not be treated 
separately. In order to watch the expenditure 
oil jcpairs of any machine the repairs should 
be classified uiiclei one head and all expendi¬ 
ture on repairs either taken up in the field 
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or carried out in the Main Shops, should he 
booked uudor this head to have a proper watch 
on the equipment economics. 

13.5.5 Tyres 

In evaluating depreciation cost of equip’ 
ment, the cost of tyres is not included in the 
figure of (Capital Cost of the machine. The cost 
of tyres is separately reckoned for depreciation, 
based on a figure of life for the tyres ida- 
tivc to job conditions and various other factors. 
The proteduie of detenuiuing the life of tyres 
after selecting the particular factors applicable 
in case of a given job and the attendent condi¬ 
tions prevailing thereon, has already been ex¬ 
plained in ('haptcr 8. Judicious selection of 
the factors given in the said Chapter may lead 
to a nearly correct estimate of the life of tyres 
on a machine used on a given job. 

In estimating ihe ownership and operating 
costs, in relation to the tyie costs, the cost 
of repairs to the tyres and tubes during the 
life of the tyres has also to be taken into acc¬ 
ount. I'his is generally provided for at 15% 
of hourly tyre <osts. 

In case recapping or retreading fa(^:ilitics are 
availaf)le lor certain sizes of tyres, provision has 
to be made in that regatd also. From the figures 
of cost for retread etc., as verified from one of 
the users in Public Sector Undertakings, this 
amounts to about 25% of the original cost of 
the tyres while the life of retreaded tyre is 
50 to 75% of the original tyre. Hence, from 
standpoint of economy in tyre costs, meticu¬ 
lous care is to he taken to ensure that the tread 
wear on the tyre is not allowed to go beyond 
a certain point and retreading thereof is under¬ 
taken in proper time. This could be achieved 
tlnough ligoious preventive maintenance ins¬ 
pection which is also dealt with separately 
under the Chapter on ‘Maintenance’, 

13.G Other Operation Costs 

13.6.1 Operators tvages and maintenance crew 
charges 

Since all the operational labour and other 
stall for operatio!! and maintenance of equip¬ 
ment. is paid on monthly basis, the operational 
and main tern an ce lal)our charges make an item 
of annual expenditure, unless labour or the 
staff are laid off during the off-season period. 
I’his is, however, seldom done; and therefore. 


the expenditure on operational labour and 
maintenance labour (for prescribed/scheduled 
maintenancey, has to be reckoned on annual 
basis, 

1’3.6.2 Operational Supplies 

ITese would be mainly comprised of fuel, 
lubricants and other niisccllancoiis items, in¬ 
cluding filter-elements, cotton waste and gene¬ 
ral routine hardware items etc. However, the 
sum total of expenditure on this acxoiint is 
related to the ‘Operational hours’ in a given 
year of work. 

It is necessary to keep a watch on the ex¬ 
pense account in this regard to judge the 
ec|iupment performance. The consumption of 
Diesel Oil, lubricating oil on a diesel-powered 
machine for instance, if properly accounted for, 
would tell clearly the story of perform ancc‘ of a 
machine—whether the machine did actually work 
for the numl>er of hours shown to have been 
clocked or the (ondition of the diesel et^ginc 
on the machine is scjtind enough or that imme¬ 
diate attention is called for to be given to 
the performance of the diesel engine because 
the lubricating oil consumption etc., has gone 
up. The position can be better vouchsafed in 
this behalf, only if proper record keeping is 
done with regard to supplies to the machine. 

Field reporting proforniae have beeji devi¬ 
sed in a simplified form to enable such records 
to be maintained properly and evaluated at 
periodic intervals for determining precisely if 
the costs are within specilied limits and also if 
the diesel engines are performing properly on 
the machines. Fhesc forms arc given in Appen¬ 
dix 13.2. 

13.6.2.1 Fuel 

In this connectiem, it is also necessary to indi¬ 
cate that a study of the fuel consumption gives 
ndative to individual machines or a group of 
machines (more so in relation to individual ma¬ 
chines), would clearly indicate w^hethei' the con¬ 
sumption is more than the specific fuel consum¬ 
ption figures or within those figures relative to 
the load factor for given job conditions. The 
load factor for some items of diesel pinvcrcd 
cejuipinent relali^c to particular job conditions 
are indicated in Appendix 13.3. Here again, it 
is to be mentioned that these would generally 
be used for estimation purposes and random 
c heck purposes of the actual fuel cons uniption 
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figures as obtaining on a given job by particular 
machines. To be exact and precise, the specific 
fuel consumption figures have to be determined 
and laid down for given items of ecpiipmcnt, 
after proper tests and observations have been 
made on machines actually employed on the 
job. 

13.6.2.2 Lubricants 

It may also be indicated that for estimation 
of the expenditure on lubricants, greases and 
other such supplies, it is normal to assume that 
these would amount to about 30% of the <ost 
of fuel oil used on the machine. This again, is 
a rough approximation for estimation purposes, 

13.6.2.8 Energy charges 

For electrically-powered machines, where the 
supply of electric power is from transmission 
lines, and not througli a diesel generating set 
installed inside or provided with the machine, 
the consiimplion of electrical energy is to be 
as important as the fuel consumption in a die- 
sel-powcrcd equipment. The consumption of 
electric energy can vary substantially with the 
load factor in duty performance of the machine. 
It is not only a simple function of the installed 
power in the electrical equipment inside the ma¬ 
chine. Hence, it is essential that elctric energy 
metering arrangements be provided in order to 
evaluate the test checked figure of cost that 
should go into the ultimate cost structure of the 
ownership and operating costs of an electric- 
powdered machine. 

13.6.3 Other consumable supplies 

There arc a few other items of costs to I)e 
accounted for in addition to the factors discuss 
ed above, which have to l^e assessed, if the 
ownership and operating costs of a given piece 
of equipment are to be properly determined. 
These are the following:— 

1. Ckmveyor belts, 

2. Caitting edges on bulldozers, scraper 
bowds and grader blades. 

3. Filters. 

4. Wire ropes. 

5. Batteries. 

6. Bucket teeth on excavator buckets. 

7. Sundry materials. 


The items arc such as arc generally replaced 
of rebuilt at periodic intervals and the life tag 
put on each is based on the job conditions 
or type of niatciials handled or duty performed 
by the machines. It is, therefore, necessary to 
deal with each item individually so that a clear 
guide line is set forth for estimating the cost 
of these items related to operational hours of 
the machines, plant or equipment. In what 
follow^s is a brief assessment in this regard, 
item wise. 

13.6.3.1 Corweyor belts 

Considering conveyor belts as an item which 
is dificrent from the other mechanical com¬ 
ponents in the integrated conveyor system, the 
factor of cost in relation to conveyor belts is to 
be evaluated as follows:— 

The life of conveyor belt is estimated in terms 
of ‘Tons of material conveyeeV, or in terms of 
'number of years*, if the quantity of material 
tonveyed annually is more or less a sustained 
figure. 

The per hour cost of belts for a given oper¬ 
ation transporting a type of material, is worked 
out by dividing the cost of the belt by the 
numlrer of hours of life and correspondingly, 
the quantity of material transported or con¬ 
veyed in that measure of time, whether in 
hours or years. 

The repair costs of belts are taken at 15% 
of these cost figures. 

13.6-3.2 Cutting edges on buUdoiers, scraper 
bauds and grader blades 

The cutting edges on bulldozers, scraper 
cate that a study of the fuel consumption figures 
relative to individual machines or a group of ma¬ 
chines (more so in relation to individual mach- 
bowls and grader lilades, have to be periodi¬ 
cally turned, rebuilt or replaced, depending 
upon the severity of job conditions and the 
type of material to bo excavated or handled. In 
evaluating the cost per operational hour for 
cutting edges, a life tag is attached to the same, 
in relation to the particular equipment on 
which it is fitted and the type of material to 
be handled, or the mode of operation of equip¬ 
ment, As an example, a bulldozer employed 
on spreading the material dumped in a fill area, 
would have much longer life for the cutting 
edge compared to the bulldozer wairking on 
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excavation of semipcrvious material or jemov- 
ing overburden consisting of material of abra¬ 
sive type. Similarly, in a motorised sciaper work¬ 
ing on removal of ripped sand-rock, the life 
of; the cutting edge would be lesser, compared 
to the same scraper used on removal of clay 
material. Again, if the operator of a motorised 
scraper chooses to load the material into the 
scraper bowl on scraper’s own power instead of 
resorting to filling the bowl entirely by push- 
loading method, the life of the cutting edge 
on the scraper bowl would be much lesser. 

Hence, jo]> conditions, the type of material 
to he handled or the mode of operation, make 
all the difference in the life of the cutting edges 
on these machines. 

In estimating the hourly crperating cost, the 
cost factor on account of replacement or re¬ 
building of cutting edges is also taken into 
account in terms of cost of the cutting edges 
and the life in operation, in hours, that it will 
last for. 

13.6.3.S Filters 

Clhange of filters is done acccuding to a pres¬ 
cribed schedule of maintenance. Tt is easy to 
determine the hourly cost in respext of this 
item which will add to the cost of operation of 
a machine. 

13.6.3.4 Wire ropes 

Wire ropes also have a life tag on them, 
depending upon the location of the wire rope 
in a particular ’System’ on a given machine, the 
intensity of use of that particular system on 
the machine and the severity of the job condi¬ 
tion. For a given jol) where the conditions of 
work are stabilsed, it is easy to determine 
through experience, the life of the wire ropes 
used in different locations in the systems of 
the machine and the cost per hour can be easily 
determined for accounting of the same in the 
operational cost per hour of the machine as a 
whole. 

It is usual to reckon the overall retpiirement 
of wirc‘ rope for yearly indenting or periodical 
indenting based, on the anticipated life of the 
wire ropes c:ommensuratc with the length of 
the wire rope used in particular places on the 
machine. 
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J 3.6.3,5 Ba I/erics 

The life of batteries is commensurate with 
the duty to be performed and the regularity 
of attention paid to the maintenance of the 
l>attery through periodical recharging, the 
specific gravity of the electrolyte used and the 
climatic and temperature conditions under 
which the battery is to work etc., etc. 

With careful attention to preventive mainten¬ 
ance drill, it is a general observation based on 
experience on part of the users that the life 
of a battery may be anywhere between one 
working seasoii to two working seasons. 

13.6.3.6 Buckel teeth for excavation buckets 

Though it is difficult to define a figure of life 
for the bucket teeth on shovel/dragline buckets, 
it is a function of the mode of operation of the 
machine by the operator, generally speaking, 
reflated to given conditions of work and the 
type of material to be handled. 

Tt is a common practice that the wear on 
the bucket teeth be allowed upto a pre-deter- 
mined limit and the bucket teeth then rebuilt 
with proper electrodes when they can give as 
good a life in subsequent use as the new bucket 
teeth would normally give. Fhc cost of re¬ 
building the bucket teeth would vary with 
its size. Hence, it is difficult to give a dear 
estimate of cost on this account. But generally 
speaking, the cost of conservation through re¬ 
building amounts to about l/3rd of the cost of 
the original bucket teeth. 

Evaluation of expense and cost in either 
rebuilding the original worn out bucket teeth, 
or by rebuilding them with new tips, serve to 
furnish the main guide line for the hourly 
cost to be added commensurate with the life 
attained with reclaimed bucket teeth. The life 
of rebuilt tip would be about 65% of the ori¬ 
ginal life. 

13.6.3.7 Sundry materials 

These amount to a fraction of the total 
cost of operation of machines. Hence, a sepa¬ 
rate factor evaluation of this clement of cost, 
based on empirical formula or thumb role is 
not being given. This could be judged more 
through experience in the course of operation 
of the machine over a period of one year and 
under given job conditions. 
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13.7 System o£ Accounting 

Accounting of ownership and operating costs 
serve three different purposes. Ihesc are:— 

1. Estimation of the cost of work on which 
certain items of equipment will be em¬ 
ployed according to a pre-planned pro¬ 
gramme. 

2. To determine precisely the actual ex¬ 
penditure on running and mainlcnance 
of the machines and the element of cost 
of depreciation. 

3. To create a clear record of cunuilative 
costs accruing to the equipment owner 
so that he can determine the economy 
of sustaining a given machine in oper¬ 
ation. Briefly speaking, this serves the 
purpose of studying “Etjuipment Econo¬ 
mics.’’ 

The significance of evaluation of indi\idual 
elements on tosts has, therefore, to be clearly 
eonsidored in relation to eacli item. I'his is 
discussed in what follows. This rvould gene 
rally reflect the process of the estimating the 
cost and evaluating actual cost in relation to 
each element, 

13.7.1 Jiasis of Evaluating; Elements of Costs for 
Estimalion of Costs of Work 

The ‘‘Ownership Costs” will generally he of 
variable character, if the “Declining Balance 
Method of depreciation” is adopted, as the 
depreciation costs would vary from year to year. 
The cost of spare parts in the repair costs of 
machines, which is an important element in 
the ‘Operating costs of the Machine’, will nor¬ 
mally vary with the age of the machine, year 
after year. I he other elements of operating 
costs, consumption of fuel and lubricants main¬ 
tenance supplies and other operating supplies, 
the labour costs on operation, maintenance 
and repair of ecpiipnient however, could be 
defined relative to the work pattern (by num¬ 
ber of shifts per day) and the number of mach¬ 
ines in use (average numliers) every year. 
However, an integration of the total costs inider 
these separate groups of elements of costs, lias 
to be so done that the fundamental basis of assess 
ment of estimated cost of work is not seriously 
upset. The main aim is to evaluate, the over¬ 
all costs of a given item of work on which the 


machines are employed-from the stage of com¬ 
mencement of that particular work to the stage 
of completion thereof. 

Two t)pcs of cases would be involved in such 
assessment. I’hese are, (1) where the entire life 
of a machine's will be spent on the job; and 

(2) where only a part of the scheduled life of 
machine is used on a tiinc-bouiid programme. 
The method of determining thc^ hourly rale 
of ownership cost in either case would be as 
follows:— 

13.7.1.1 Where life of the tnachine is spent on 
the job 

In case the machine lias to spend its entire 
life on certain operations and a figure of salvage 
value has been prescribed in relation tliereto, 
the evaluation of the hourly ownership cost 
figures would be simple. This would amount 
to reckoning of the <apit:il investment to be 
written off over ilic defined period of life of 
the machine to account for depreciation, and " 
dividing this clement of cost by anticipated 
hours the machine will dock in their life time 
operation. 

13.7.1.2 Where the entire life is not spent on 
the job 

In case the machines arc not expected to 
spent their entire span of life on a given item 
of work, the exercise to i)e carried out would 
l>e slightly tlifferent, viz., 

(1) Define the period of work in number 
of years for which the machines would 
be recpiired to be in use to complete a 
given item of work. 

(2) Make an assessment of the total amount 
of depreciation (by the Dcdinirig Bal¬ 
ance Method on fixed percentage.* basis) 
that will have to be accounted for 
during that period for the particular 
machines to be used. 

(3) Estimate the number of machine-hours to 
complete the work in relation to each 
item of equipment. 

(4) The total cost of depreciation for the 
corresponding period of operation of 
machines, divided bv die inacbinc hours 
for given itenn of equipment, would pro- 
vide the figure of hourly Ownership cost 
to be reckoned with. 



Inlerest charges 

In case the interest charges ate also to be 
taken into account, in relation to use of equip- 
nicnt which is used for a part of its life on a 
given job, the annual average investmeiu will 
be determined from the formula given at 13.1. 

1. corresponding to the numiter of years the 
equipment would be in use on the job. This 
would be added to the estimated cost on ac¬ 
count of depreciation and the estimated hourly 
ownersliip cost rate inclusive of interest char¬ 
ges deterniined by dividing the sum total 
figure by the estimated machine hours to com¬ 
plete the work. 

Evaluating Operating Cost 

With regard to the operating costs the items 
to be included therein would be the following : — 

1. Spare parts for repairs of machines. 

2. lyre and tubes for replacement and re¬ 
pairs. 

3. Labour for repairs of the machines. 

4. Workshop charges. 

5. Labour for operations and maintenance 
of machines. 

(). Operating supplies-I'OL iienis, other 
materials including wire rupes, cutfing- 
edges. bucket teeth, filters, batteries, 
hardware items etc., etc. 

The hourly rate of spare parts consumption 
can be determined as follows:- - 

Conesponding to the machine hour to be 
spent on the job, the total value of spare parts 
that will l)e consumed in repairing tlie mach¬ 
ines fur proper working c:in be scaled out 
(guidelines given at Appendices 8.7 and 8.8). 
The total value of spare parts so scaled out 
divided In the hours the machines would oi)er- 
atc on the job will determine this liourly rate. 
The expense on account of replacement and 
repairs of tyres can be evaluated commensurate 
with the total working hours the tyred equip¬ 
ment will be used on the job and the hourly 
cost estimated on similar basis as for equipment. 

d'he strength of labour t<3 be employed on 
o^jeration, maintenance and lepair ol equip¬ 
ment beijig known, consistent with the pattern 
of work in the held (single shift, 2-shifts or 3- 
shifts) or the establishment in field and main 


workshops for repairs etc., tlic total cost on 
account of annual wages of the labour, in¬ 
cluding overhead costs that may accrue in the 
shops can be evaluated. Similaily, based on an 
estimate of anticipated working hours with 
equipment in a particular year, the estimate 
of total costs on account of operating supplies— 
POL items (an be clearly made. The cost of 
materials miscellaneous items, like cotton waste, 
sealing comjKmnds, cleaning compounds etc., 
can also be similarly evaluated. 

In relation to items like cutting edges, wire 
ropes, batteries, hlters, which normally have a 
life-tag rating attached to each, the total ex¬ 
pense coimneiisurate with the working lioins, 
as estimated, <aii also lx; properly evaluated. 
Lhe sum total of all these elements of costs can 
then be related to the total nnuhine lioiirs 
covered by the estimate in relation to a group 
of machines of the same make and model, and 
the hourly upd ating costs pjoperly figured out. 

13.7.3 Overhead and Supervision Charges 

In so far as the overhead and supervision 
charges are concerned, the Public Sector Under¬ 
takings account for it in tlicir monthly expcir 
ditiire statement. In the Irrigation and Power 
Sector, the overhead charges ate accounted for 
separately as a chaige on the total expendi¬ 
ture on the work as a whole. No separate charge 
on this account is taken into account for ap¬ 
portioning the expenditure to different items of 
' work on which the machines are employed. It 
is only when the equipment is let out on hire 
charges basis to private agencies, that the ele¬ 
ment of ovcuhead charges is lakeii into acxouiit 
for determining the hourly rental rate for indi¬ 
vidual iteuLoI machines. This has been discuss¬ 
ed ill ChapicT 

13.7.4 Estiniiitcd Hourly Ownership and Oper. 
atiiig Cost for Given Items of Equip¬ 
ment 

For the purpose of estimating the unit cost 
of work it nun be necessary to estimate in ad¬ 
vance the probable hourly cost of owning and 
operating the equipment. It is, however, neces¬ 
sary that such estimation should be done on a 
nearly actuals basis so that there may not be 
a wide divergence betwen the estimated cost 
and the actuai cost of operation. 
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The basic exercise in the estimation of hourly 
ownership and operating tost could be worked 
out as follows:— 

C—Capital cost of equipment. 

d—Rate of depreciation 

H—Life spent on job in hours. 

i—Rate of interest. 

n —No. of years of life of equipment spent 
on the job. 

—Factor indicating number of items of cost 
of equipment as a provision for repair 
charges (labour excluded) during ser¬ 
vice life of equipment spent on the job. 

F—Fuel eost/hour of operation. 

—Labour cost per year (operation 2c Main¬ 
tenance). 

I —Cost of tyres. 

h—Life of tyres in hour, 

I —Factor of cost of tyres as a provision for 
repair cost of tyres. 

Ownership cost per year 

fC 1 

Deprcication— -{^-- 1—(l-d)n j 


Interest charges 
if leviable 


Ownership Cost] Year 


—[ i-d-j)" 

“ i 






c r 1 i 

= - i i-(i-d)" I (1+-) 

n L J d 

When life is spent on the job the expression 
becomes 0.9 


So ownership cost/year 

G f 
-■|0 
n I, 


G f i 1 

= - 0.9 


Ownership cost jK;r hour 


G r 
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H 




Operating Cost per hour:— 

Repair Cost (Labour excluded) ™ 


RG 

IT 


Fuel Cost/hour = F 

Lub, oil/hour and Sunday items = 0.33 F 
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Labour Cost/hour 

Tyre cost, if auy/hour 

Tyre repair cost per hour 


H 


T 

h 


rT 

h 


Total operating cost 
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Ownership operating cost/hour 
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13.8 Accounting 

The suspense operation account would main¬ 
ly include operation of construction plant and 
equipment which ultimately will be cleared 
through monthly debits to the Permanent Ac¬ 
count—the account of the main work(s) 
on which the machine is employed. 

13.8.1 Present system 

In order to clearly illustrate as to how the 
ownership and operating cost of equipment 
will be accounted for, without serious departure 
from the nuimal and conventional accounting 
system followed mainly by the Irrigation and 
Power Projects, the steps involved in the existing 
system are explained below—(System as adopted 
ill Be as Project). 

13-8.1.1 VI Special TSeP, 

The cost of plant and machinery on procure¬ 
ment is debited to Head VI Special TSeP. The 
amount under Special T&P is reduced as the 
equipment is used on the work, the depreciation 
being charged to works and credited to Special 
T8cP. On completion of the work the sale/ 
transfer value as realised is also credited to 
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Special The balance amount is then fin¬ 

ally charged to this Head. The above is illus¬ 
trated by the figures given below: — 

VI SPECIAL TfcP. 


(A) Capital cost 

* Rs. 

2,000 lakhs 

(B) Credit 




(i) for Depreciation 

. Rs, 

1,150 

lakhs 

(ii) For sale Proceeds 

* Rs. 

750 

lakhs 


Rs. 1,900 lakhs 


Net chargablc uudor VI Special T&P A—-B^Rs* 

100 lakhs. 

rUe adjustment for depreciation is done 
every quarter on a uniform hourly rate basis 
on the assumed life. 

1,S.8.L2 Manufadure esthnale 

For working out the use rate of machines, an 
estimate is prepared at the beginning of each 
financial operation of a machine will work 
but during the ensuing financial year. Ihis 
estimate is framed like a manufacture estimate, 
the idea being to evaluate the cost of iiianufac- 
tuie—in this case the cost of operating the ma¬ 
chine. This estimate is divided into two parts, 
one known as the “Operation’' and the other 
as “out-turn/’ Under the heading ‘^Operation” 
arc brought in all elements of expenditure 
which are expet ted to be incurred for the opera¬ 
tion of the machine. These are sub-divided 
into direct and Indirect charges, as below^: — 

(A) DIRECT CHARGES 

(i) Direct labour 

(ii) Fuelling service 

(iii) Lubricating service 

(iv) Fuels and lubricants 

(v) Miscellaneous supplies Filters etc., and 
small tools. 

(vi) Running repairs 

(a) Shop charges 

(b) Spare parts* 

(B) INDIRECT CHARGES 

(vii) Depredation 

(viii) Major overhauls and heavy repairs, 

(ix) Tyres and tubes replacement—in the case 
of machines having tyres and tubes fitted 
to them. 


The entire expenditure on these Fleads is 
worked out on the assumption as to be number 
of hours for which the machines would be put 
into use during the year, and the hourly rate of 
operation is determined. 

The provision for running repairs i:> made 
at a certain j>ercciitage of the Depreciation 
charges. The tlepreciation as explained earlier, 
is worked out with reference to the cost of the 
machine divided by its life, i.e. the number of 
hours the machnie will run during its life as 
determined l)y the competent authority. The 
provision for major overhauls and heavy re¬ 
pairs is made at a certain percentage of Depre¬ 
ciation. In the case of tyres and tubes, the 
provision is made again wnth reference to their 
cost divided by their life (hours/K.Ms.). 

The provision of major overhauls and re¬ 
pairs is made at fixed j^ercentage in order to 
pass on the expenditure to the works on a uni¬ 
form rate tliroiighout the life of the equipment. 

The provision for tyres and tubes replace¬ 
ment is made for the same reason as in tlie 
case of major overhauls and licavy repairs. 
The tyres and tubes are not taken into account 
along with the capital cost of the machine be¬ 
cause these wear off faster tiian the machine. 

When the machine is actually put into use, 
the nimibcr of hours and the work/works on 
which it is used is recorded in its log book. 
This log book is closed at the end of the month 
and an abstract is prepared thereon to show' 
the total number of hours it worked during 
the month and the work/works on which it 
was used. The debit for the use of the machine 
on work/works during the month is tlien passed 
on to the concerned work/works through a 
transfer entry and the manufacture estimate 
for the machine is credited. 

13.8,1*3 Adjustment of accounts 

So far as the actual expenditure on the w^ork- 
ing of tlie machine is concerned, the actual 
cost under sub-heads (i) to (vi) under Direct 
charges, is debited to the manufacture estimate 
for the working of the machine. The element 
for Indirect charges is also debited to the manu¬ 
facture estimate with reference to the actual 
number of hours clocked by the machine dur¬ 
ing the mouth. It has been explained earlier 
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that ill the case of Depreciation, wlien the De¬ 
preciation charges are debited to the iijaiiu- 
facture estimate for the running of the ma¬ 
chine, the credit therefor is given to VI Special 
l&P. Similarly, in the case of major overhauls 
and heavy repairs as well as for tyres and tubes 
replacement, when debit is given to the manu¬ 
facture estimate for the running of the machine 
credit therefor is given to V'l Special I’&P. For 
tfiis purpose, another special head is credited 
under the main Head VI Special T&P. To 
this Head is credited all the debits given to 
the works for major ovcrhauls/replaccmeuts 
etc. and correspondingly it is to these sub- 
Heads that tlie cost of actual expenditure as is 
incurred on the major overhauls/replacements 
etc., is booked. Ihis is illustrated below: — 

VI SPECIAL TSeP. 

(\) Capital cost .... Rs. 2,000 lakhs 

(B) (i) Running and carriage 
T&P ibr which depreci- 
tiou account is kept . Rs. 800 lakhs 

(ii) Repalccnicnt of tyres & 

tubes . . * . Rs. 50 lakhs 

Sum total (A -f B) . Rs. 2,850 lakhs 

(G) Credit 

(i) Depreciation . . * Ks, 1,150 lakhs. 

(ii) Sale proceeds . . Rs, 750 lakhs. 

(iii) Credit for running and 

carriage for 'I'&P, heavy 
repairs and overhauls of 
T&P, for which Depreci¬ 
ation account is kept. . Rs. 800 lakhs* 

(*rhis corre,spoudcucc to the provision made at 
B(i ; above) 

(iv) Cost for rcphceimrnt of 

tyres and tubes . . Rs. 50 laklis® 

((n/ri)is conespoudence to the provision made at 
B (ii) above) 

Net ( harged under Special T&P-^ A-l-B—C*^ R.s 

100 lakhs. 

13.8.1.1 Major rcjxiirs and tyre-tuba replace¬ 
ment estimate 

lor keeping an account of expeiiditurt on 
major overhauls and heavy repairs, as also on 
tyres and tubes replacement, annual estimates 
foi this purpose are prepared. I’hcse estimates 
are prepared for a group of machines of the 
same make and model. These estimates are 
based on the credit which the machines arc 
estimated to obtain during the course of the 


year under the Head VI Special T&P—C(iii)/ 
(iv), 1 he actual expenditure incurred on the ina^ 
jor overhauls and heavy repairs/tyres and tubes 
replacement during the year is debited to the 
Head \1 Special T&P—B(i) and (ii) respec¬ 
tively. The intention is that the expenditure 
on this account will be equal to the amount, 
debit for which has been passed on to the 
works. These estimates are not prepared as 
manufacture estimates, but are treated like 
other estimates for works. Any excess of ex¬ 
penditure over the estimated amount in the 
case of these estimates is regularised under 
the normal procedure applicable for estimates 
foi woiks- While these estimates are framed 
for the mimber of machines of the same make 
and same model, an account is, however, kept 
of the actual expenditure incurred on each 
machine individually during the year. This 
enables the authorities to know the expendi¬ 
ture incurred on major overhauls and special 
repairs/tyres and tubes replaceuieni vis-a-vis 
the amount debited to the works on that ac¬ 
count through the Manufacture Estimate of 
the machines. 

I lie dilleiencc between the *‘ruiining repairs’^ 
and the major overhauls and heavy repairs” 
is that the former are debited directly to the 
manufacture estimate of tlie niacliines for the 
year for which charges on their .account are 
incurred. Bm in the case of the latter, the 
difreiente lietwcen the actual expenditure on 
major overhauls and heavy lepairs/tvres and 
tubes replacement and the eletrient of cost on 
tliat account, that has been passetl on to the 
works, is carried over from ) car to year till 
the machine is linalh scrapped or otherwise 
di.sposed of. A detailed account to show the 
depreciated value of each machine, the major 
oveihauls and lieavy repairs reserve it has 
earned and the expenditure that has been in¬ 
curred on that account thereon and similarly 
the tyres and tubes leplacemcnt reserve that 
has Ijeen earned and actual expenditure in¬ 
curred on that account, is maintained in a 
separate register. 

IS.S.l..’) Closing of Manufaclurc Estimalc 

I he manufacture estimate for the lunning 
of the machine is dosed at tiie cud of tlie year, 
generally, in the month of September by which 
time all the debit and credits are received. At 
the time of closing, all the operation costs are 
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siininied up and similarly the total credit gain¬ 
ed tor the out-turn i.e., number oE hours the 
machine has worked multiplied by the hourly 
use-rate, is found out. The total of the opera¬ 
tion cost and the total of the out-turn revenue 
should tally. If the out-turn revenue is less 
than the operation cost, it means that the ma¬ 
chine has run at a loss. Similarly, if the out¬ 
turn revenue is more than the operation cost, 
it means that the machine has run at a profit. 
I'he summary of the operation costs and the 
out-turn revenue arc put up to the competent 
authority for orders. That authority may order 
that the difference between the operation and 
out-turn may be adjusted by revising the rate 
of out-turn and raising extra debits/credits to 
the works on which the machine worked dur¬ 
ing the year. Alternatively, the difference bet¬ 
ween the operation and the out-turn may be 
adjusted in the accounts as a loss of revenue if 
the out-turn falls short of the operation cost 
or as a profit- receipts and recoveries on capital 
account if the outturn was more than the 
operation cost. The record of the working of 
the manufacture estimates is kept in a Register 
of manufacture and a specimen for track-type 
equipment is given in Appendix 13.5. 

The interest on capital value of the machine 
is not taken into account either as a Direct 
or Indirect cliarge while working out their use 
rates. 

J3.8.1.(> Spare parts 

The spare parts used on the machines are 
initially purchased on Stock and as and when 
these are issued for the repair of the machines, 
the Str)ck suspense Head is credited and the 
estimates for repairs of the machines is debited. 

13.8.2 Observations of Cornjnittee on the 
Existing System 

A close scrutiny of the points made in the 
preceding note on the actual accounting system 
adopted by the Beas Project relating to “Owner¬ 
ship and Operating Costs of Equipment'’ would 
reveal the following: — 

(1) In respect of investment on equipment 
referred to as 'Capital Cost’, the credit to Head, 
‘VI Special T&:P\ is, (i) the amount of depre¬ 
ciation charges as actually debited to the works; 
and (ii) the amount of sale proceeds (on estimat¬ 


ed basis) as i xpected to I)e realised on ultin,. 
sale thereof when it is no longer required. 

Whereas tlie method of reckoning deprecia¬ 
tion would not bring about any change in the 
method of apportioning the amount of depre¬ 
ciation charges (actually debited to the works), 
to a final head of account, in so far as the am¬ 
ount of sale proceeds is concerned, the figure 
can be cleternuned more realistically by the 
Declining Balance Method of Depreciation (as 
explained in para 13.3.4.4., page 13-12). 

(2) The deliit to works in respect of majot 
repairs arc made on estimated basis—at a pre¬ 
determined hourly rate and for the total number 
of hours an) machine is used on the works. 
This expenditure on works is balanced by pass 
ing on credit to Head 'VI Special TSeP' upto 
an equal amount. Hence, it is evident that 
both the debit to work and credit to 'VI Special 
T8cP' ait: not on actuals basis. 

Even if it is contended that botli the dclut 
and credit must lialance each other, this is onlv 
a notional wu) of doing this. This ccaild be 
achieved witli similar convenience if the actual 
expenditure on major repairs is accounted for 
by debit to works and credit to ‘VI Special 
T&P’ on annual basis. Afterall, the imbalance 
between the actual cost of work and the esti¬ 
mated cost of work can be determined only 
when the job is finally completed. 

(3) The system reveals that even though the 
debits and credits are fully balanced, a notional 
reserve fund is created (on estimated basis), for 
meeting the future requirements of major re¬ 
pairs on equipment. The amount in the 
reserve fund, as such, provides the monetary 
limits npto Avhich expenditure can he incurred 
in future on major repairs to ocpiipment. 

If a clear estiniation is done initially of the 
total expcnditunc likely to be incurred on re¬ 
pairs to ec[uipment for the period for which 
it will be used on the job (according to the 
estimated machine houis taken into account 
when the estimate for works is being prepared), 
the upper limit of the expenditure cn this ac 
count for the duration of the works, for repairs 
to equipment, would be clearly dcliiicd. More¬ 
over, the annual expenditure and the cumula¬ 
tive expenditure year-after year upto the end 
of a year, would enable one to clearly assess 
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the balance amount that would be still avail¬ 
able at any time by way of provision for further 
repairs to equipment. 

The present system, as such, to account for 
expenditure on major repairs and creating the 
reserve fund for repairs is a welcome considera¬ 
tion if the equipment is let out on hire basis 
to contractors; but in so far as the departmental 
work is concerned, it becomes necessary that the 
actual expenditure, as incurred, should be ac¬ 
counted for under proper Heads. Afterall, 
cost records are intended to reflect actual costs 
for purposes of job control and future estima¬ 
tion. There has to be no arbitrary shifting of 
costs, from items showing cost over-runs to 


Dam Project, etc., the items of spare parts were 
classified under ‘VI Special T&:P’. The contemn 
porary thinking, hjwever, is to list the expendi¬ 
ture on this account under head ‘Stock—Sus¬ 
pense'. 

This is principally based on the considera¬ 
tion of convenience in accounting. However, 
to introduce the element of affective control 
on expenditure on spare parts, it becomes neces¬ 
sary to identify the item of ‘Spare Parts' by 
classifying it under a separate sub-head under 
the main head “Stock Suspense”. This is ac 
cordiugly done in practice by some of the Pro¬ 
jects. It is essential that all users of equipment 
follow this practice. 


items showing costs undcr-runs, to present ap¬ 
parent balance with the ‘Control Estimate'. 
Arbitrary advance lump-sum distribution of ex¬ 
penses, which tend to minimise accounting 
efforts but distort current cost accounts by 
over-writing the cost of items not yet used on 
works, or to itxkon amount of expenditure on 
notional basis (at present defined estimated 
rates), is to be avoided. 

Evidently, the present system is designed to 
reflect a uniformity in the unit rate of work 
on day-to-day basis. Certainly this can never 
be the case in actual practice, ^^he actual rate 
of work done by the machines can be deter¬ 
mined only after the work is (ompleted; and 
this is assessed in terms of actual expenditure 
in relation to the measure of quantity of work 
done. 


Reserve Stock limits are generally prescribed 
for the “Stock” as a whole on a project. It 
would now he necessary to prescribe the reserve 
stock limit separately for the item of “Spare- 
Parts”. This will he useful for servicing the 
required purpose, only if the reserve limit is 
presciilrcd before the beginning of the financial 
year. The Committee has observed that some 
times the reserve stock limits have been got ap¬ 
proved from the competent authority on ex- 
post-facto basis only in retrospect for a number 
of year«. Such action serves only to 
fulfil the mandate of a set of rules and is not 
of much consequence from stand-point of 
control. 

'The committee have also observed that while 
every project estimate includes a clear assess¬ 
ment of the total recpiirement of equipment 


The figures of actual expenditiue, besides 
affording the convenience of comparative study 
of the provisions made in the 'Control Esti¬ 
mates', also provide for the convenience of judg¬ 
ing the ‘Equipment Economics. Hence the 
emphasis has to be on accounting for expendi¬ 
ture on all items on actuals basis only. 


(by value and particulars of machines) no indi¬ 
cation is made, except in some exceptional cases, 
about the value of the spare parts that would 
be provided for running, maintenance and re¬ 
pairs of the machines. Ehis is possibly due to 
the fact that tlic hourly Ownership and Operat¬ 
ing costs of equipment include the element of 
cost of repairs, which also includes the cost of 


(4) Even ttiough the present system provides spare parts required to maintain and repair the 

for balancing the estimated expenditure on machines. Since the works receive debits based 

major repairs by debit to works and credit to on hourly ownership and operating cost of 


‘VI Special T&P*, the value of spare parts is equipment, it is taken as implied that expend!- 
accounted for under head ‘Stock Suspense'. ture on repairs and spare parts is provided for 

in the total estimated cost of work. 


Different opinions have been expressed in 

the matter of dassification of the cost of spare Since the spare parts make a major items of 

parts whether under head ‘VI Special T&P,' expenditure, it is necessary that an estimate for 

or under head ‘Stock Suspense'. On some pro- total requirement of spare parts for the parti- 

jeets like Hirakud Dam Project, the Salaiidi cular machines included in the project estimate 
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should be clearly defined corresponding to the 
estimated seivice period of the machines on the 
job. 

Another consideration that arises is the one 
relating to '"Obsolescence" in respect of spare 
parts. Whenever a machine gets obsolete, most 
of the spare parts for that machine also be- 
come obsolete. Only such items, as are inter¬ 
changeable with their counter-parts on mach¬ 
ines of other makes/models and categories, can 
be conveniently used while the remaining items 
get to be "Dead Stock Items'. 

The ‘Dead Stock Items' also include such 
items relating to machines which are not ob¬ 
solete; but such machines may not be in use 
elsewhere. Hence, such parts may not find a 
ready market. 

Keeping in mind the technological advance¬ 
ment in the past decades in the sphere of manu¬ 
facture of earth moving machines and other 
construction plant and equipment as explained 
in Chapter 1, it may be expected that with 
the rapidly changing models of equipment the 
number of items of spare parts that may grow 
obsolete may keep getting larger over the time. 
In fact, even in the current models of machines, 
the technical design changes entail replacements 
of some of the parts by new ones. Most often 
conversion kits have to be purchased for such 
replacements introduced by the principal manu¬ 
facturers of equipment. Some of the parts 
previously purchased with the equipment or 
in the initial stages of its operation also there¬ 
fore, become obsolete. 

Hence obsolescene has to be taken into ac¬ 
count. 

The Committee have also made a study re¬ 
garding value of stocks of surplus spare parts 
available with some of the completed Irriga¬ 
tion and Power Projects in the country, which 
have remained unsold for a long time. On the 
Bhakra Dam Project the value of such spare 
parts is Rs. 27 lakhs. Some portion of surplus 
spare parts, which was earlier transferred to 
one of the projects is still lying unused. The 
total value of such items may be reckoned at 
Rs. 50 lakhs approximately. 

It has also been verified that the total value 
of spare parts received on the Bhakra Dam 
Project was Rs. 8.2 crores approximately. Thus 
34—2CW&PC/ND/75 


the value of "Dead Stock Items' makes about 
6% of the total receipts. 

The Committee have also gone into the sub¬ 
ject of inventory holding costs in respect of spare 
parts. It is conventional to include therein the 
element of cost on account of obsolescence at 
5%. It is, therefore, their view that provision 
should be made in the project estimates on ac¬ 
count of obsolescence in relation to spare parts 
upto 5-7% of the total estimated cost of spare 
parts corresponding to the service life of equip¬ 
ment on the job. The lower limit of 5% 
would be relevant to the spare parts for indi¬ 
genous equipment, while the figure of 7% would 
relate to spare parts of imported equipment. 

Further more since none can ever estimate 
precisely the total requirement of spare parts 
for construction plant and equipment mainly 
earthmoving machines and other motorised 
equipment, it is inevitable that on completion 
of the works where such equipment will be in 
use, a certain amount of spare parts will be 
left as balance besides the possible 5% "Dead 
Stock Items’. This additional left-over items 
would, however, be of "Markettable Nature'*. 
It is the Committee’s view that such left-over 
useful parts may be reckoned at 10% of the 
total requirements. Accordingly, therefore, in 
estimating the total value of spare parts for 
making a provision in the project estimate, an 
allowance should be made on account of resi¬ 
dual stock at 15% (5% for obsolete items and 
10% for useful items). 

Based on the above considerations the follow¬ 
ing procedure of accounting system on Irriga 
tion and Power Projects is recommended. 

13.8,3 System Recommended 

Working out the ownership and operating 
cost per plant hour for analysis of rates for pro¬ 
ject estimates has already been explained in 
para 13,7.1. 

For accounting purposes these rates have to 
be analysed slightly differently with the main 
purpose of charging the actual expenditure in 
curred to the works every year simultaneously 
keeping such'expenditure as close as possible 
to the estimated rate. 

In order to achieve this objective the estima¬ 
tes of ownership and operating cost of the ma¬ 
chine or a group of machines has to be pre¬ 
pared every year. 
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13.8.3.1 Ownership and Operating Cost per 
Plant Hour on Yearly Basis 

(a) Depreciation 

The amount of depreciation to be accounted 
for in relation to a given piece of machine for 
a particular financial year, can be determined 
by the following steps: — 

(1) Define the pattern of work one shift, 2 
shifts or three shifts daily bads. 

(2) Select the corresponding rate of annual 
depreciation, viz,, 20%, 25% and 30% res¬ 
pectively (for those items of equipment 
for which the rates are defined to be so), 
or corresponding figures as fixed for 
other categories of equipment as per Ap' 
pendix 8,4. 

These amounts can be readily t‘valiiar<;d by 
reference to ready reckoner tables prepared 
immediately on receipt of machine on the pro 
ject taking into account the date of its first 
commissioning. Instead of the tables, a graphi¬ 
cal representation could also be made and the 

yearly components of the amount of deprecia¬ 
tion scaled out from such graphs for preparing 
the annual amount of depreciation relative to 
individual machines. 

Even otherwise, the residual value of the 
items of equipment at the beginning of the 
year multiplied by the depreciation rate selec¬ 
ted will give the depreciation for the year. 

(3) For the group of machines covered by a 
particular estimate, sum up the ranount 
of depreciation as calculated for indivi¬ 
dual machines in (2) above. 

(4) Determine the anticipated hours of work 
on annual basis for the group of ma¬ 
chines. 

(5) The hourly rate of depreciation could be 
determined by dividing the figure at (3) 
by (4) above. 

(b) Repair Charges 

(i) To have an affective control on expendi¬ 
ture on repairs to equipment, a sub-estimate 
for repairs and overhaul of equipment will be 
prepared annually. 

This estimate will be based on the provisions 
for repairs made in the annual estimate of 


'"Ownership and Operating Cost of Equip¬ 
ment.** 

The sum total of the expenditure incurred 
during the year against this sub-estimate will 
be transferred at the end of the \ear to the 
annual estimate of, ‘‘Ownership and Clperating 
Cost of Equipment.*’ 

(ii) In relation to expenditure on lyres and 
tubes whether by way of cost of replacement 
thereof or on their repairs, a similar sub-esti¬ 
mate will be prepared annually; and the total 
expenditure incurred during the year will be 
transferred to the annual estimate of "‘Owner¬ 
ship and Operating Cost of the Equipment” at 
the end of the year. 

(c) Tyres—Costs 

Separate life figures are indicated for tyres 
used on heavy earthmoving machines. The cost 
of tyres, is not included in the capital cost of 
equipment and is depreciated separately based 
on such assumed figures of life. The hourly 
ownership and operating expense of individual 
items of tyred equipment include an hourly 
charge for depreciation of tyres. In addition 
to depreciation, a provision of 15% of the 
hourly depreciated cost is taken towards repair 
charges. This is also included in the hourly 
ownership and operating costs. 

(d) Operatiojial Charges 

The operational charges would include opera¬ 
tional labour, operational supplies, maintenance 
labour and maintenance supplies and any other 
sundry materials used in operation and main¬ 
tenance of the machine included in an estimate. 
The sum total of the expenditure on this 
account for the year as a whole, divided by the 
anticipated working hours as estimated, will 
give the hourly charge on this account. 

An example of the ownership and operating 
cost per plant hour on yearly basis has been 
worked out and given in Appendix 13.6. 

13.8.3.2 Booking of expenditure 

The annual estimate of Ownership and 
Operating cost of the machine or a group of 
machines will thus comprise anticipated ex¬ 
penditure on depreciation, repair charges, tyre 
cost and operational charges. The total of 
these estimated charges divided by the number 
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of hours the machine or the group of machines 
covered by the estimate are expected to run 
during the year, will give the figure of hourly 
rate of Ownership and Operating cost. Booking 
of expenditure to various items of works, on 
which the machines are used, will be made on 
this hourly rate basis for the number of opera¬ 
tional hours on the work. 

In determining the figure of hourly use rate 
the expected hours of operation of the machine 
during the year will be taken into account. 
However variations in the total ^ operational 
hours could occur during the year due to: — 

(i) Equipment remaining idle for want of 
work. 

(ii) Equipment remaining under repairs for 
c^ertain period. 

(iii) Somfr machines getting commissioned on 
the job in mid-working season and there 
being no opportunity for the machine to 
work for the total period for which the 
annual estimate was made. 

(iv) The pattern of work on the project get¬ 
ting changed due to administrative rea¬ 
sons or for any other reason if the work 
is initially being done in three shifts, 
and suddenly it is decided to do this in 
two shifts or in single shift or vice versa. 

This will have a direct effect on the deprecia¬ 
tion charges. Accordingly the amount of de¬ 
preciation charges included in the Ownership 
and Operating Cost estimate will undergo a 
change. In order that a common denominator 
is used for determining the rate of depreciation 
applicable (by Declining Balance Method), 
which may be rationally applied in all cases of 
the type mentioned in (i) to (iv) preceding, it 
may be only proper to go by the intensity of 
use of the machine on the job during the year. 
In Chapter 2 the schedule of annual hours 
for one shift, two shifts and three shifts opera¬ 
tion of equipment has been defined. The 
figures as indicated therein are as follow's: — 

(i) One shift daily basis, 1000 hours to 
1700 hours per year. 

(ii) Two shifts daily basis, 1800 to 2800 
hours per year. 

(iii) Three shifts daily basis, 2400 to 3600 
hours per year. 

Considering that the possible level of utilisa¬ 
tion of equipment corresponding to this indicat¬ 


ed figures of schedules would be 75% to 85% 
(the optimum attainable), it is felt that the 
following procedure be adopted assessment of 
hourly rate of depreciation during the year re¬ 
lating to the estimates: — 

(i) If the estimated annual figures of work¬ 
ing hours lie within or upto 1400, the 
rate of annual depreciation may be taken 
corresponding to figures for one shift 
work. 

(ii) If the anticipated working hours are esti¬ 
mated to be 2200, the rate of deprecia¬ 
tion may be taken corresponding to two- 
shifts work. 

(iii) For the estimate of anticipated w-orking 
hours exceeding 2200 per year, the rate 
of annual depreciation may be taken cor¬ 
responding to three shifts work. 

The main purpose in defining the limits of 
annual working hours as above, is to remove 
any difficulties that might arise in selecting the 
figure of rate of annual depreciation due to con¬ 
tingencies explained above. After ail, the in- 
icnsity of use of equipment is to be the main 
criterion in the rate of consumption of capital 
investment. 

It must, however, be emphasised that in selec¬ 
ting the figure of percentage of depreciation, 
the pattern of work—whether one shift, two 
shifts or three shifts per day, is to be the main 
guide. Idle time depreciation for machines 
which cannot be used during a year for any 
reason, or which clocked number of hours less 
than the basic figure of the annual schedule of 
hours on single shift basis, will be at rates 
corresponding to one shift work per day. 

Under the above system, the exact amount of 
depreciation earned by a machine would be 
known only at the end of the year. According¬ 
ly it would be necessary to make adjustments 
in respect of depreciation costs at the end of 
financial year. 

13.8.3.3 Adjustments 

At the end of the financial year, the total 
of the actual expenditure under the various 
sub-heads mentioned in para 13.8.3.1 may be 
summed up* The amount of debit passed on to 
various works, on which the machine worked 
during the year (based on the hourly rate work¬ 
ed out at the beginning of the year) be then 
worked out and the two compared* If there is 
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any difference between the total expenditure on 
account of Onwership and Operation costs and 
the total debits passed on to works necessary 
adjustment may be carried out to the required 
extent in keeping with the provisions under 
article 163 of Account Code. 

1.3.8.3.4 Monthly cost abstract 

For purposes of judging equipment econo¬ 
mics, a separate comparative study will have 
to be made in respect of the estimated and actual 
expenditure on account of repairs, operation 
and maintenance costs. The idea is to deter¬ 
mine if the machine worked efficiently for anti¬ 
cipated number of hours as included in the 
estimate was not subjected to extensive repairs 
beyond those envisaged when preparing the 
estimate, the consumption of P.O.L. and other 
materials on hourly basis was not in excess or 
short of the figures initially assumed for estima¬ 
tion purposes, and the labour costs per hour 
were not much divergent from the costs earlier 
estimated. Such a study would enable one to 
localise the excess or short-fall in individual 
segments of the total cost structure and thur 
help in taking corrective, action in the parti¬ 
cular area where the excess of short-fall could 
be accounted for due to some specific reasons, 
such method of analysis would help in con¬ 
trolling the financial estimates in subsequent 
years in a better manner. 

In order that the yearly amount of expendi¬ 
ture on actuals basis is as correct as it should 
be, monthly accounts in this respect have to be 
prepared with care. For this purpose, the ac¬ 
counting may be done as per proforma proposed 
in Appendix 13.7. This proforma would relate 
to all machines operating in one estimate: The 
speciment proforma gives an illustrative exam- 
pel of a combination of machines included 
therein. This is for guidance only. 

13.8.4 Equipment economics 

As explained in details in para 8.3.6. of Chap¬ 
ter 8, the economics of retaining a piece of 
equipment for use on any works is judged by 
the maintenance and repair costs on yearly basis 
and on cumulative cost basis, year after year. 
For this to be possible, a separate account is 
to be maintained in respect of the each ele¬ 
ment of cost. 

The depreciation costs and maintenance and 
repair costs, when integrated, give a dear idea 


of the variations in amounts of annual expendi¬ 
ture on the machine to keep it going as a pro¬ 
duction tool. Simultaneously, the productivity 
of the machine is also measured and recorded. 
This can be done in terms of number of hours 
of operation of the machine on annual basis, 
provided such recording of operational hours 
is done correctly. If the productivity of the 
machine can be measured and recorded m terms 
of units of work done during the year, this 
would be a better way of judging the perfor¬ 
mance of the machine. Since, however, the 
units of work done by the machine in a year 
would vary with many other factors—the haul 
distance in case of dumpers, the type of ma¬ 
terial excavated by a shovel, the nature of doz¬ 
ing work done by a tractor-dozer etc., a com¬ 
mon yardstick would be the extent of utilisa¬ 
tion of equipment in number of operational 
hours. 

Once a clear tabulation is done of the ele¬ 
ments of costs referred to above, and the hourly 
costs determined based on the operational 
hours, one can judge as to whether or not the 
equipment is performing economically, specially 
when similar evaluation would be possible 
in relation to any substitute or pro¬ 
posed replacement machine. No doubt, the 
cost of the new machine, its size and pro¬ 
ductive capacity would have also to be 
taken into account vis-a-vis specifications of the 
machine to be replaced. The exercise for deter¬ 
mining the final economy can be completed with 
the available cost and performance data in the 
manner explained in paras 8.3.6 and 8.3,7 of 
Chapter 8. 

J3.8.5 Record Keeping 

Record keeping is the back-bone of a good 
accounting system. In relation to proper ac¬ 
counting of the total expenditure on owning 
the machine or running and maintenance 
thereof, we have to account for the actual figures. 
As already stated in earlier paragraphs, some 
element of cost could be of the nature of 
annual costs (depreciation, interest diarges, 
operators’ and maintenance crew wages), while 
the operation supplies cost as well as the ex¬ 
penditure on other items with life-tags on them 
would be on actuals basis and directly related 
to the operation hours of the machine. 

Furthermore, the repair cost would involve 
the element of spare parts costs and the labour 
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charges* Even though the labour charges would 
be on anual basis the distribution of the total 
expenditure of labour for repairs of machines 
would have to be allocated and apportioned to 
individual groups of machines. All these can 
be worked out only if proper record keeping 
is done. 

The Committee have considered the system 
of reporting the expenditure so that the actual 
expenditure figures can be properly accounted 
for. The set of proformae devised for re|>orting 
Slid) information is given at Appendix 13.2. 

With respect to the expenditure on repairs, 
since the repairs will be carried out at different 
places—in the field and in the main repair 
shops, the system of booking of expenditure has 
to he so tailored that the expenditure involved, 
at various places for repairs of any particular 
piece of equipment, could be properly sorted 
out. 

To judge the equipment economics properly 
and to reckon with the history of equipment 
regarding its performance and cost of mainte¬ 
nance and repairs etc., it is necessary that such 
accounting of repair costs on spare parts and 
labour is done in relation to a fleet of machines 
of the same make and model. It, therefore, 
becomes necessary that a certain procedure be 
followed to account for the repair costs—in 
respect of spare parts and labour charges sepa¬ 
rately, in relation to individual machines and 
a group of machines of the same make and 
model. This can be done only if the expendi¬ 
ture on repairs to equipment are given parti¬ 
cular *‘Code Numbers”. Once this is done all 
indents placed for supply of spare parts, from 
the users’ end, would bear corresponding 'Code 
Numbers’. Monthly returns and annual returns 
would then indicate at a glance the cumulative 
expenditure on repairs of equipment by way 
of spare parts cost, month after month and at 
annual intervals, as well as during the life time 
of the machine or machines in the group. 

With a view to channelising the expenditure 
on repairs costs by way of labour charges the 
expenditure will similarly be booked to the 
*Code Numbers’ defined for the piece of equip 
ment or the group of the equipment. 

A set of codified numbers developed for the 
purpose is at Appendix 13.4, 

The code numbers as prescribed in the Ap¬ 
pendix are of a general nature only. Each user 


can develop his own code numbers according 
to his own convenience and maintain the ac¬ 
counts accordingly. 

Analysis of the data collected annually could 
be properly made to determine if the perform¬ 
ance has been satisfactory or else certain cor¬ 
rective actions are called for to be taken to 
improve the performance—either to reduce the 
breakdowns and increase the time of availability 
of equipment, whether any costly components/ 
parts have had to be replaced or repaired at 
intervals shorter than expected, were the break¬ 
downs caused due to lack of preventive main¬ 
tenance—adjustments etc., are not being done 
in time, or that the costs of repair could have 
been partially reduced if timely action was 
taken to rebuild some of the worn out compo¬ 
nents/parts. 

These aspects have also been dealt with in 
details in Chapter 10 on '‘Maintenance Proce 
dures.” 

.13.9 Summary of Observations and Recom- 
mendatiorrs 

Accounting is a means of recording actual 
expenditure so that proper cost evaluation can 
be done in respect of product/structure produc¬ 
ed in the process of consumption of capital 
materials, labour, energy etc. The main objec¬ 
tive is to economise the expenditure in the 
process as a whole by controlling the economy 
in all smaller segments of work involved therein. 
This could be achieved only if the actual ex¬ 
penditure in all the defined se^^ments, which 
are susceptible to measurement in terms of 
value of production or costs, is controlled. The 
accounts should not, therefore, involve any arbi¬ 
trary shifting of costs, from items showing cost 
over-runs to items showing cost under-runs. 
Arbitrary advance, lump sum distribution of 
expenses which tend to minimise accounting 
efforts but distorts current cost accounts by over¬ 
writing the cost of items not yet used on works 
or to reckon the amount of expenditure on 
notional basis (at pre-determined estimated 
rates) is to be avoided. Then alone the cost 
records will not present an apparent balance 
with the ‘Control Estimate' and would instead 
ensure clear evaluation of the actual costs for 
purposes of job control and future estimation. 
This purpose is not fully served by the present 
accounting system in relation to hourly owner¬ 
ship and operating costs of equipment being 
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used in the Irrigation and Power Sector or 
P.W.D. accounting system. Hence the present 
accounting system has to be revised. 

Earthmoving machines and other major items 
of construction plant and equipment consume 
spare parts for maintenance and repairs valuing 
75% to 250% of the cost of the machines in 
their scheduled life periods. Hence, for con¬ 
trol in economy in operations involving use 
of such equipment, the spare parts costs make 
one major element to be controlled. A finan¬ 
cial control estimate in this respect would essen¬ 
tially involve a clear assessment of the amount 
or value of spare parts required for the defined 
service period of the machines to be used on 
any given job. This again is not generally done, 
since spare parts are treated as *Stock Item' 
under head **Stock Suspense". 

Under these circumstances, it is difficult to 
account for certain contingencies when the con¬ 
sumption of spare parts on given fleets of 
machines is much in excess of the estimated 
figures, while simultaneously large inventories 
are built up involving fairly large investments. 
Even though such situations can also be attri- 
buted to initial estimation of requirements or 
to the disproportionate rise in the cost of spare 
parts in relation to a fairly low initial acquisi¬ 
tion cost of equipment, it becomes necessary to 
ensure that the situation as such is not a direct 
result of laxity in control on purchases. 

To take a more rational view on this aspect 
from standpoint of accountings it is necessary 
to treat the items of spare parts under a distinct 
sub-head under the main head ‘Stock Supense' 
and to prepare control estimates for regulating 
their purchase. In addition, accounts be main¬ 
tained to reflect the value of purchase orders 
placed during the year, the amount of outstand¬ 
ing payments. The amount of provision and 
the cumulative expenditure on purchases and 
the balance of provision etc. etc. A suggested 
proforma for maintenance of annual accounts 
in this respect is at Appendix 13.8. 

Recommendations 

1. Depreciation costs should be accounted for 
annually based on ‘Declining Balance Method 
of Depreciating'. The life of equipment for 
depreciation purposes should be fixed in num¬ 
ber of years and the rate of depreciation should 
be selected commensurate with the pattern of 


work-in one shift, two shifts or three shifts 
per day. 

2. With the exception of depreciation which 
should be accounted for as an item of owner¬ 
ship cost, all other elements of the cost of the 
ownership and operating costs of machines 
should be treated as operating costs or running 
and maintenance costs. 

3. The system of accounting of ownership and 
operating costs for purposes of booking these 
costs to the work on which the machines are 
used should be revised in the manner recom¬ 
mended. 

4. Spare parts should be classified under a 
separate sub-head under ‘Stock Suspense' and 
reserve stock limits defined at the beginning of 
each financial year. Ex-post-facto sanctions in 
retrospect should be avoided. 

5. Control estimates, fixing upperceilings for 
provision of the cost of spare parts in the ser¬ 
vice life of the machines on a given project 
should be prepared and figures indicated in 
the project estimates. 

6. Accounting should be accepted as a means 
to serve three purposes, viz. : — 

(a) Estimation of costs of future works; 

(b) Accounting of the actual cost for pur¬ 
poses of job control and subsequent esti¬ 
mation; and 

(c) To provide necessary data and analysis 
relative to subject of equipment econo¬ 
mics, mainly with the purpose of deter¬ 
mining the economic life of equipment 
for replacement etc. 

7. Meticulous care should be taken to main¬ 
tain proper records in relation of costs, con¬ 
sumption of POL and materials and expendi¬ 
ture on labour. Preparation of the record and 
analysis of costs has to be done by competent 
hands and in time. Delay in accounting for 
the cost at different levels, would always give 
a distorted picture hence promptness is to be 
ensured in accordance with pre-determined time¬ 
table. 

8. To simplify the procedure of accounting 
codification of the items of expenditure in 
accordance with the modern practice should be 
developed. If necessary, help can be taken in 
developing the Code Record Cost Centres from 
one of the management institute in the country 
or the Staff College at Hyderabad. 



CHAPTER 14 


MANAGEMENT, OPERATION AND UTILISATION OF CONSTRUCTION 
PLANT AND EQUIPMENT-^RECOMMENDATIONS FOR 


14.1 Managemeat and Organisation—Need 

For 

In the preceding Chapters, the subjects of 
‘Equipment economics' and the importance of 
engineering economy related to different facets 
of work on which such equipment is employed, 
have been elaborately dealt with. The functional 
role of management in creating a proper equip¬ 
ment organisation for obtaining optimum utili¬ 
sation and productivity from the equipment on 
the job, has also been explained. However, the 
envisaged pattern of organisation which may 
facilitate the role of management to be effective 
in proper direction of control of economy, has 
not been dealt with so far. This can be better 
defined after making an integrated evaluation 
of the basic objectives and principles of manage¬ 
ment and organisation concerned with equip¬ 
ment and facilities engaged on industrial pro¬ 
duction. Whether, it is a large-scale manufac¬ 
turing concern with most of the equipment 
installed within a covered accommodation; a 
mine employing mining equipment, earthmov- 
ing machines and other installed plants produc¬ 
ing iron ore, coal, lignite or other minerals and 
metals, or large-scale construction projects in¬ 
volving very large fleets of mobile earthmoving 
machines and other installed construction plant 
and equipment, the same considerations arise 
basically to create a suitable organisation to 
control the industrial economy in each field 
through proper management of operation and 
utilisation of the tools of production—the equip¬ 
ment. 

In order that recommendations be made in 
clear terms regarding the pattern of organisa¬ 
tion for more efficient management of plant and 
equipment, it may be necessary to describe 
briefly the main principles and objectives of a 
sound organisation. 


14.2 Definitions 

14.2.1 Management 

The Management Division of A.S.M.E. has 
defined ‘Management’ as the "art and science 
of preparing, organising and directing human 
effort applied to control the forces and to 
utilise the materials of nature for the benefit 
of man". Sheldon (The Philosophy of Manage¬ 
ment) states that: "Management proper is the 
function in industry concerned in the execu¬ 
tion of policy, within the limits set up by admi¬ 
nistration, and the environment of the organi¬ 
sation for the particular objects set before it.' 

14.2.2 Organisation 

Sheldon defines "Organisation” as: "The pro¬ 
cess of so combining the work, which indivi¬ 
duals or groups have to perform with faculties 
necessary for its execution, that the duties so 
formed provide the best channels for the effii- 
cient, systematic, positive and co-ordinated ap¬ 
plication of the available effort.” 

Sheldon also presents one of the best summa¬ 
ries defining these terms in relation to one 
another: 

Organisation is the formation of an effective 
machine; management-of an effective executive; 
administration of an effective direction. Admi¬ 
nistration determines the organisation; manage¬ 
ment uses it. Administration defines the goal; 
management strives towards it. Organisation 
is the machine of management in its achieve¬ 
ment of the ends determined by administration. 

14.3 Organisation 

14.3.1 Principles of Organisation 

The principles of organisation involve clear 
enunciation of: the objective or the activity, 
the degree of specialisation involved in func¬ 
tional performance by individuals assigned the 
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responsibility and authority and their relation¬ 
ship with other positions; the Span of Control— 
the number of persons the man in authority 
would supervise—specially those whose work is 
inter-related: the principle of keeping in 
balance the various units of an organisation; 
and finally the principle of continuity, as re¬ 
organisation is a continuous process depending 
upon the flexibility of the operations and acti¬ 
vities assigned to the organisation. 

14*3.2 Development of Plan of Organisation 

The fundamentals in development of a plan 
of oiganisation are: policies, authorities, res¬ 
ponsibilities and duties, or activities. The poli¬ 
cies set the direction for execution of duties 
or activities of a predefined nature by persons 
placed in various positions. Responsibility is 
accountability for the performance of assigned 
duties. It is also a moral establishment imply¬ 
ing fulfilment of a task, duty or obligation 
according to orders given or promises made. 
Authority is commonly delegated only to per¬ 
sons of proven responsibility. 

Any plan of organisation may, therefore, be 
a system of co-ordinated contribution or a system 
of co-ordinated activities. 

Implementation of an Organisational Plan is 
further based on, operating fundamentals like 
the development of an adequate system, the 
establishment of adequate it cords to implement 
the system and to use as a basis of control, the 
laying down of proper operating rules and 
regulations within the established organisation 
in keeping with the establishment policies and 
above all, the exercise of effective leadership. 

The express purpose of organisations is to 
develop co-ordination and morale, yet certain 
features of organisational building may result 
in counter-effects. 

14.3.3 Functional Aspects — Spedalisationj, Res¬ 
ponsibility and Authority 

The key note in laying foundations for any 
organisational building is the establishment of 
a level and line of authority and the degree of 
responsibility delegated down the line. This is 
necessary and essential to frictionless operation 
of organisational lines of communication. The 
line of communication must be as direct or short 
as possible besides it having to be uninterrupt¬ 


ed once the activities, duties, responsibilities and 
authority have been clearly laid down in the 
line—^for officers, supervisors etc. 

Accordingly the hope of organisation for 
management of operation of equipment has to 
be such as would permit specialisation by de¬ 
sirable functions, and at the same time main¬ 
tain the integrity of the principle of undivided 
responsibility and authority throughout the 
line. Briefly speaking, it may amount to a 
separation of operating authority and advisory 
service: The main advantage of creating an 
organisation of this type would be that it would 
provide for planned specialisation—bringing 
expert knowledge to bear upon management 
and operating problems, more opportunity for 
advancement of able operators and economy in 
cost resulting from increased efficiency of opera¬ 
tions. 

It has, however, to be voluchafed that un¬ 
necessary confusion may not arise in conse¬ 
quence of instructions or advice given by the 
advisory service to individuals in the communi¬ 
cation line instead of passing it through operat¬ 
ing authority. This could be got over by de¬ 
fining properly the duties and responsibilities 
of the staff members and the supervisors, so that 
they can understand each other’s view points 
properly to avoid any friction or misunderstand¬ 
ing due to misinterpretation of the instructions 
or advice given. 

14.3.4 Allotment of Duties in an Organisation 

The duties or activities are allotted to indi¬ 
viduals by giving each person an authority over 
a certain number of subordinates, or a produc¬ 
tion centre, or a certain line of product, parti¬ 
cular manufacturing plant process or over a 
series of such processes, or supervision over 
particular group of machines or a class of 
equipment. Each individual has a position des¬ 
cription (status) in relation to duties and acti¬ 
vities to be performed by him and the nature 
of responsibility to be discharged by him. As 
a part of the management, an executive or a 
supervisor in position is responsible for plan¬ 
ning, execution and review of the operations 
under his jurisdiction; and to feed back the 
results of the review in order to improve the 
planning of the next phase of the work. The 
functions as such may have to be suitably de¬ 
fined in relation to specific positions held by 



the individuals and the type of work to be 
supervised or managed by him. But generally 
speaking, the planning, execution and review 
part would comprise of the following func¬ 
tions:— 

14.3.4.1 Planning 

(a) To formulate policy relative to its func¬ 
tion establishment of short and longterm objec¬ 
tives, and to develop programmes to implement 
these objectives, as well as enforcement of any 
standard practice instructions spelt out by admi¬ 
nistration in regard to policies, procedures, 
forms, organisation etc., relative to the job 
concerned, 

(b) To forecast requiremejits —forecast of 
requirements of j^ersonnel, equipment, mate¬ 
rials, finance and other requirements pertinent 
to the individuals function, preparation of esti¬ 
mates regarding cost of work, schedules of pro¬ 
duction, time schedules etc. etc. 

(c) To keep abreast with the developments 
in the field of management of operations of the 
technical areas under his supervision and of 
developments within the overall organisation of 
which he is a part. 

(d) To establish an organisation to ensure 
that each subordinate has a clear-cut respon¬ 
sibility to a single superior, to clearly define 
the objectives, functions, responsibilities and 
relationships inherent in the positions under his 
jurisdiction, to delegate responsibility with com¬ 
mensurate authority to the greatest possible ex¬ 
tent to facilitate convenience of operations and 
in order to utilise effectively the talents and 
capabilities of those under his jurisdiction; to 
develop the subordinates suitably so that they 
are potential successors of the next superiors in 
proper time and to appoint the required per¬ 
sonnel under his immediate jurisdiction, with 
the approval of his superior. 

(e) To establish internal controls so as to 
ensure optimum utilisation of men, machines 
and materials; to develop procedures, standards, 
methods, internal controls, budgets and sche¬ 
dules pertinent to his functions and ensure 
that management controls arc governed by a 
philosophy of “Prevention and good planning*’ 
rather than merely by “after-the-fact-control.“ 
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14.3.4.2 Execution 

(a) To integrate activities under his jurisdic¬ 
tion, to operate in accordance with the set 
objectives and policy disseminating same to his 
subordinates, encouraging suggestions and com¬ 
plaints, directing, motivating, integrating and 
co-ordinating under his jurisdiction; assigning 
work to promote a closest possible team work 
and to ensure appropriate quality and quantity; 
initiate, maintain and dispose of appropriate 
records; and protect the assets/equipment under 
his jurisdiction through proper maintenance 
etc, 

(b) To achieve cost and delivery objectix^es 
by operating within the approved budget; en¬ 
suring that the individuals under his jurisdic¬ 
tion make responsible commitments and pro¬ 
mises regarding costs, schedules etc., and that 
they live up to these commitments; promoting 
cost consciousness to the utmost, but not sacri¬ 
ficing long-term growth by. promoting short¬ 
term economies only; and adopting a research 
minded attitude towards the operations. 

(c) To co-ordinate his activities with those of 
other supervisors by working out problems rele¬ 
vant to his position directly with other super¬ 
visors affec ted, but to keep his principal inform¬ 
ed in regard to matters for which his superior 
may be properly held accountable by others 
or matters which are likely to cause disagree¬ 
ments/controversy or those which require his 
superiors advice or his coordination with other 
counterparts of the organisation, or which in¬ 
volve substantial changes in established policies. 

To coordinate his activity with those of other 
departments not under his control and to ensure 
that operations and services not under his con¬ 
trol are brought to bear effectively on his 
operation. 

(d) To promote sound human relations keep¬ 
ing in mind the dignity and well-being of the 
individual employed as a principal factor gov¬ 
erning management decisions. To treat subordi¬ 
nates as individuals and to promote feeling of 
loyalty and a sense of “belonging** on the part 
of the employees. 

To direct the selection, hiring, placing, eva¬ 
luating, transferring, promoting, disciplining, 
training, developing and discharging of person¬ 
nel with emphasis on proper development of 
employees. 
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14.3.4.3 Review 

(a) To review performance: — 

To review and evaluate continuously the per* 
formance of his function and to make recoin* 
mendations or any action whose need arises 
from this review. 

(b) To improve performance : — 

To develop a habit for continuous improve¬ 
ment in the job by seeking, accepting and trans¬ 
mitting suggestions and making suitable recom¬ 
mendations; and to coach and advice his sub¬ 
ordinates constructively in the performance of 
their work. 

(c) To report performance: — 

To render a periodic account of progress to 
his superiors; to ensure that the benefits of the 
review are fed back into the planning of the 
next phase of operations. 

14.3.5 Effect of Organisation on Operating 
Results 

Keeping the above principles, objectives and 
functions in view, it could be briefly stated that 
fixing definite tasks and responsibilities in an 
organisation is a requirement for satisfactory 
production control. Only by removing all 
uncertainties and conflicts of responsibility and 
authority can a smooth running organisation be 
best set up. Once established and maintained, 
it must constantly be renewed to operate with 
a minimum of executive effort and to yield 
lowest obtainable cost of the end product. In 
this way, the most can be made of both human 
and physical resources. The former include the 
personalities, strong points, training and expe¬ 
rience of every member. The latter comprehend 
the machines, equipment and all other physical 
agencies of production. Thus organisation 
affects every activity in industrial operations and 
is a powerful aid in obtaining economic results. 

14.4 Deficiencies in Existing Management Or¬ 
ganisations of Equipment Users 

As already pointed out in the earlier Chap¬ 
ters, an average user of equipment in the coun¬ 
try has failed to ensure reasonable productivity 
for the costs incurred. Certain questions, 
therefore, naturally arise in context of the sub¬ 
ject term of reference. These are, “Are the 
organisations exercising then full authority and 
not abdicating their responsibilities to run 


their work efficiently?' “Whether procedures 
for doing the job are, too often, controlled by 
semi-skilled foremen and craftsmen?’' and, “Is 
management guidance lacking at the level where 
substantial amounts of money are actually 
being wasted?” 

It may not be readily admitted that there is 
abdication of responsibilities or lack of manage¬ 
ment guidance. But we have to consider if 
there are certain inherent deficiencies in the 
existing plans of development of organisation 
for management of construction and mining 
activities, which may have resulted in lower effi¬ 
ciency in work or persons at certain levels not 
contributing their skill and effort in relation 
to work assigned to them; and accordingly, the 
attributes of abdication of responsibility to run 
the work efficiently and lack of management 
guidance get involved by implication. In fact, 
the control of work by semi-skilled foremen and 
craftsmen may also be a direct result of the said 
inherent deficiencies in the organisational set up 
as functioning at various places. 

This may either be a direct consequence of 
the control of work by semi-skilled Foremen and 
Craftsmen or the ineffective process of combin¬ 
ing the works which the individuals or groups 
have to perform with faculties necessary for its 
execution. Apparently, the duties assigned to 
the groups do not provide the best channels for 
the efficient, positive and coordinated applica¬ 
tion of the available effort. 

14.4.1 Responsibility Without Comrnensuyate 
Authority 

In order to analyse the position clearly, it is 
necessary to understand the functional relation¬ 
ship of the activities, viz. operation, mainte¬ 
nance and repair of equipment. 

Operation is directly related to production. 
Effective control and management of operation 
means maximum productivity from machines 
through optimum utilisation. However, opti¬ 
mum utilisation can be ensured only by proper 
preventive maintenance and timely repair of 
equipment. For effective control on the as'pect 
of preventive maintenance, the organisation has 
to get directly involved in machinery selection 
for a given item of work, value analysis, care of 
equipment, cost effectiveness and defects analy¬ 
sis while the normal functions of main¬ 
tenance engineering, including training. 
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inspection, repairs, methods study etc., are also 
to be its responsibility. Eventually, therefore, 
the equipment organisation is fully concerned 
with: 

(a) riie degree of skill on part of the opera¬ 
tors to operate given items of equipment 
carefully and efficiently and the training 
etc., to be given to achieve such efficiency. 

(b) Inspection of machinery and the working 
conditions under which the machine is 
to work on the job: 

(c) The methods of operation adopted—^whe¬ 
ther any improvements can be introduc¬ 
ed for reducing the cycle-time of opera¬ 
tion (most of the equipment on produc¬ 
tion jobs involves repetitive cycles of 
operation), and to eliminate any delay 
factors that may be causing longer cycle 
time and consequent loss in production; 

(d) The cost of production—whether it is 
reasonable or excessive; and 

(e) 1 he availability of equipment—^Avhether 
it could be improved upon by reducing 
downtime of equipment through expedi¬ 
tious repairs, corrective actions being 
taken in time for adjustments, or reduc¬ 
tion in frequency of repetitive type of 
defects arising in the machines. 

Even though production and operation are 
synonymous, functionaUy these get interrelated 
to the maintenance engineering aspect of work 
relating to equipment. Either one cannot be 
isolated from the other. The process of com¬ 
bining the work of operation and servicing of 
equipment has to be therefore, so evolved that 
the two functions are mahaged by one organi¬ 
sation only, under one equipment Manager. 
This alone can ensure positive and systematic 
co-ordination of the available effort for opera¬ 
tion and utilisation of equipment. 

Keeping this in mind, the Committee made 
some probing questions to the officers managing 
equipment operation and servicing on the pro¬ 
jects visited by them. The questions mainly 
related to the division of responsibility and 
authority amongst those separately controlling 
the operation of equipment and servicing/main- 
tenance/repair of equipment. The idea ivas to 
find out as to how smoothly were the two orga¬ 
nisation functioning for achieving the main 
objective of maximum production, least down¬ 


time and optimum utilisation ot the equipment 
on the job. At most places, resentment was ex¬ 
pressed against the idea of the service organisa¬ 
tion reporting to what is named as, operating 
authority who does not control the majority 
of the opetations that must be performed by 
the service group. The main area in which 
lack of such authority became most controver¬ 
sial was the assignment of priorities for the 
work to be performed by the service organisa¬ 
tion. The Production Manager/Engineer was 
concerned primarily with sustenance of level 
of production at the optimum while the service 
Manager was concerned more with the long 
term benefits that may arise in consequence of 
timely action to make certain adjustments in 
various macliities in order to avoid breakdowns 
which may require long term repairs. The 
service manager felt that the Maintenance Engi¬ 
neering Department—the service organisation, 
should report to a level that is responsible for 
the plant/equipment as a whole—Equipment 
Manager. 

14.4.2 Specialisatioj^ ~^Its Value More Insignifi¬ 
cant 

The feelings were expressed that an engineer 
utilised at a point where maximum advantage 
is taken of his professional training and expe¬ 
rience, would serve for maximum utilisation of 
his technical background, maintaining a pro¬ 
fessional approach to upkeep of equipment and 
the maintenance problems, analytical and long- 
range approach to problems resulting in break¬ 
downs and hazarding the safety of operations, 
better understanding of the problems faced by 
the craftsmen and operators and for develop¬ 
ing better skill in the non-technical men in the 
group managing operation and utilisation of 
machines. If the functions of professional engi¬ 
neering and crafts supervision are combined, 
the advantage would be quicker maturity of new 
teciinical |)ersonnel appointed on the job by 
intimate association with technical problems, 
expedition in work because of close communi¬ 
cation with experienced persons on top, reduc¬ 
tion in supervisory organisational set up, better 
training in the art of handling men to prepare 
them technically and for lesser resistance to new 
ideas since craft heritage is reduced. 

The main emphasis was generally laid on 
placement of inspection and control functions 
in separate areas in relation to operation and 
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utilisation of equipment. The control function The Service Department headed by a Service 

is mainly related to planning, estimation and Manager is responsible for maintenance of 

financial aspects. The problems of inspection mining equipment, motorised equipment, auto¬ 
find their origin in the primary subjects oi mobiles and running and maintenance of the 

maintenance preceding operation and preventive Workshops, 
measures necessary as a result of indications 

manifest from operation. operation and maintenance of installed 

crushing, screening, conveying and loading 
14.4.3 ResuUanl Disharmony plant is the responsibility of the Deputy Pro- 

Briefly speaking, there was evidence of inter- duction Manager (Plant), 
divisional conflicts between operating and ser¬ 
vicing authority, putting to question the sound- There is no indication in the Chart as to 

ness of the principles of creating a fractionless who manages the operation of motorised equip- 

organisation. Division of responsibility and merit used in the mines. On enquiries made 

authority, by implication of assignment of during the visit of the Committee to the project 

duties, involved uncertainities. A clear line of it was understood that the Production Manager 

demarcation in the matter of responsibility and directly controls the operation of motorised 

authority was not drawn for establishing close equipment in the mines with the help of some 

relationship and coordination in the activity of junior officers—General Foreman (Mining) and 

maintenance, operation, preventive maintenance others of lower rank. Both the General Mana- 

and repair of equipment. This certainly was get and Production Manager are Mining Engi- 

not the congenial atmosphere for the work. neers and the Service Manager and I^puty Pro- 

This system completely underwrites functional duction Manager (Plant) are Mechanical Kngi- 

concept of specialisation, responsibility and neers. 

authority. 

The service department in this case does not 
14,5 Organisational Set Up for Large Scale perform the functions of operations research or 

Equipment Operation in Different Sec- and methods studies, which generally help 

Study jjj iinproving production by eliminating delay 

The Committee examined the organisational factors in the production cycles. Moreover, the 

set up in existence with some of the major users motivation for work on part of the Service De- 

of motorised equipment and plants in the conn- paitmeiit for activities other than the normal 

try. These are:— maintenance work arises only from reports re- 

1. National Mineral Development Corpo- “‘ved from the operating authority in charge 

_Kiriburu Mines. production work. Consequently, the service 

organisation functions more in the manner of 

2. Irrigation and Power Piojects. •after-thc-fact-controi; 


3. Rehabilitation & Reclamation Organisa¬ 
tion of the Ministry of Labour, Employ¬ 
ment Sc Rehabilitation. 

4. The Union Ministry of Transport. 

5. National Coal Development Corporation. 

6. Neyveli Lignite Corporation. 

Specimen organisational charts of some of the 
organisations are at Appendix 14.1 (as obtained 
from the equipment users). 

14.5.1 Mining Projects Under NM.D,C. 

A study of the organisation chart of the Kiri¬ 
buru Project of N.M.D.C. will indicate that the 
Production Manager is directly responsible to 
the General Manager (Shop Manager of the 
Unit) as under his charge. The Service Depart¬ 
ment and the Production Department. 


The Committee also visited the Bailadila Iron 
Ore Project. In this case the Service Manager 
was charged with the responsibility of both 
maintenance and operation of motorised equip¬ 
ment in the mines while the operation and 
maintenance of installed crushing, screening, 
conveying and loading plant was the responsi¬ 
bility of the Plant Manager. Both of these 
officers were under the control of a Deputy 
General Manager, who was not in position at 
that time. 

14.5.2 Irrigation and Power Projects 

On the Irrigation and Power Piojects, the 
charge for construction works is assigned to indi¬ 
vidual construction Circles, who collectively 
work under a Chief Engineer/General Manager 
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of the Project. The equipment and the repair 
shop are under the charge of a Superintending 
Engineer (Mechanical)/Executive Engineer 
(Mechanical) depetiding upon the size and value 
of the fleet of equipment in use. 

The Superintending Engineer (Mech.)/Exe¬ 
cutive Engineer (Mech.) some times controls the 
entire process of work on equipment starting 
from the operation of the machines, mainte¬ 
nance, repair's etc. Vet at other places, the ope¬ 
ration of equipment is assigned to a Construc¬ 
tion Circle headed by a Civil Engineer. Exe¬ 
cutive Engineers (Mech.) are placed under the 
control of the Construction Circle and they look 
after the operation, field maintenance and field 
repairs of equipment. Major repairs of equip¬ 
ment whether in the field or in the workshops, 
are attended to by the officers/staff under charge 
of the Superintending Engineer (Mech.) looking 
after the repair shops. 

Sometimes, Civil Engineers’ arc in charge of 
operation in the Construction Circle and the 
work of maintenance, repair and overhaul is 
left to an Executive Engineer (Mech.) in charge 
of the repair shops. 

Different patterns of organisation, therefore, 
exist on Irrigation and Power Projects in indi¬ 
vidual States. 

14.5.3 Rehabilitation Reclamation Organisation 

I'he Rehabilitation Reclamation Organisa¬ 
tion under the Ministry of Labour, Employment 
and Rehabilitation, is headed by a Chief Engi¬ 
neer (Mech.). A number of operating units are 
under his command in different locations within 
the country, including Andaman Islands. He 
has under his charge unit officers of the rank 
of Executive Engineers (Mech.), who command 
the operations with 20 to 25 pieces of equip 
ment in each unit. 

J 4.5.4 Unto ft Ministry of Trans pot t~Directo- 
rate General of Roads 

Ihe Chiei: Engineer (Mech.), Directorate 
General of Roads, Union Ministry of Trans¬ 
port, has advised the Committee to refer to the 
Report of tlie Road Building Machinery Com- 
iiiittee (1970), regarding details of the organisa¬ 
tion for control of machinery. Following is an 
extract from Chapter IV, paras 4.2, 4.3.1 and 
4.3.2: — 


*'4.2 With a view to ensure that the machi¬ 
nery given to the States for execution of 
the Central or Centrally sponsored works 
is put to proper use to guide the States 
P.W.D. officers on the proper running and 
upkeep of the machinery, one Executive 
Engineer (Mechanical) was posted in 
August, 1962 who was made responsible 
for the running, maintenance and repairs 
of the road making machinery and train 
ing of the staff to run the inachijies, with 
headquarters at Delhi. He was later on 
shifted to the field in May, J9G3 The 
Mechanical branch of the Ministry was 
gradually expanded and two regional 
Superintending Engineers (Mecliaiiical) 
were posted to work in the field, one in 
Bihar and another in West Bengal, in 
January, 1967, They were assisted by 4 
Executive Engineers (Mechanical) and 
3 Assistant Executive Engineers (Mechani¬ 
cal). The headquarter of the Regional 
Superintending Engineer (Mechanical) at 
West Bengal was, however, shifted to Assam 
later on. The Superintending Engineer 
in Bihar looks after the machinery in U.P., 
and Bihar. The other Regional Superin¬ 
tending Engineer looks after the machinery 
in West Bengal and Assam. Ihe main 
works in progress in the four States is tJje 
Lateral Road Project. In Assam, work on 
emergency roads is also in progress, l.D.A, 
works had been virtually completed when 
these Superintending Engineers were 
posted. 

4.3.1 The duties assigned to the Regional 
Suptg. Engineers were ^ as under (in the 
Ministry’s circular No. LR-8(2)/67, dated 
6th September, 1967 and No. RM-30(2)/67, 
dated 26th October, 1967). 

(i) To examine all requests made by the 
contractors or the State Governments 
for the release of foreign exchange 
for import of machinery or equipment 
to be imported in coimectio)i with the 
execution of road and bridge works. 

(ii) To supervise generally the distribu¬ 
tion, use and maintenance and mecha¬ 
nical equipment. 

(a) To ensure proper maintenance 
and repairs of all the machinery 
purchased out of central funds for 
all the road projects; 
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(b) to ensure proper maintenance of 
tlie Log. Books, History Sheets, 
Registers, etc, 

(c) to send to this Ministry requisite 
reports regularly by the due dates 
in the proforma prescribed by the 
Ministry from time to time for 
the purpose. 

4.3.2 Detailed discussions were held with 
the Regional S.Es. on how far they were 
able to perforin the functions assigned to 
them. It transpired from these discus¬ 
sions that they were unable to discharge 
these functions to the extent required of 
them for various reasons such as shortage 
of stalf, reluctance on the part of the State 
P.W.D. Officers to furnish particulars re¬ 
quired on the running of the machinery 
etc., and also in some cases, lack of ade¬ 
quate response on the part of the State 
P.W.D. Officers, to the advice tendered by 
tlie S,Es. and other staff. Since no powers 
were given to tlie regional S.Es., they arc 
experiencing difficulties in fulfilling their 
duties entrusted to them. They siiould be 
vested with sufficient powers to prevent 
gross misuse of the machinery. They should 
also take timely steps to advise the State 
P.W.D. officers in advance booking of spare 
parts. The Committee is making its re¬ 
commendations separately (sec para 4.9.19) 
on the steps desirable to be taken.” 

la the same Chapter, the following recom¬ 
mendations have also been made: 

”(I) In future projects, forward planning 
and programming of the use of machinery 
should get top most consideration. 

(2) Considering the fact that the Mechani¬ 
cal branch in the Ministry has the respon¬ 
sibility for the equipment purchased by 
the Central Government, a suitable reor¬ 
ganisation and strengthening of this also 
appears to be necessary to ensure best re¬ 
sults. 

(3) The State P.W.Ds. may be encouraged 
to strengthen their mechanical set up on 
the lines of the Central Mechanical Units 
established in various States for the Irri¬ 
gation and Power Sector. Where this is 
not feasible, the Regional Superintending 
Engineers (Mechanical) of the Ministry in 


these States, may be given adequate me¬ 
chanical establishment for tiiis purpose.” 

In view of the peculiar circumstances where 
the equipment is owned by the Central Gov¬ 
ernment and is used mainly by the State P.W.D., 
witli the officers of the Central Government 
having rather limited authority in management 
of operation of equipment, evidently measures 
for improvement in utilisation of equipment 
cannot be effectively implemented. To overcome 
this situation, the Ministry of Transport have 
now taken a view on the recommendations 
made in the RBMC Report and decided in 
favour of selective ownership of sophisticated 
and costly equipment by the Ministry of Trans¬ 
port. Rest of the equipment which are of 
general and minor nature, will be owned and 
operated by the State Governments. 

14.5.5 National Coal Development Corporation 

National Coal Development Corporation 
which is operating now 15 Open-cast Mines pro¬ 
ducing coal ranging from 0.4 million tonnes to 

1.5 million tonnes per annum, has the follow¬ 
ing organisation. 

A Chief Engineer (Excavation) at Head¬ 
quarters is in overall charge of equipment plan¬ 
ning and staffing functions in 15 Open Cast 
Mines in addition to two Central Workshops, 
otie at Korba and the other at Barkakana. Two 
to three Mines or more, as may be contiguous, 
are grouped as one area and at the area level, 
there is a Dy. Chief Engineer/Superintending 
Engineer in charge of the overall charge of the 
equipment in the area. At the unit level, i.e. 
Open Cast Mine level, there is a Senior Exe¬ 
cutive Engineer/Executive Engineer, assisted 
by a team of Assistant Engineers/General Fore¬ 
men. The Senior Executive Engineer/Execu¬ 
tive Engineer is in charge of the maintenance 
of operation of heavy carthmoving equipment 
w'orking in the Open Cast Mines, inclitding the 
unit workshops set up to attend to the repairs 
of the equipment. 

The deployment of the machines is accord¬ 
ingly made to achieve the programmes as plan¬ 
ned and scheduled for production of coal and 
removal of over-burden. 

The Chief Engineer formulates the policy of 
equipment selection, procurement of spare 
parts, service organisation, servicing equii)ment, 
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and also the servicing standards and records to 
be maintained. He is the Staff Officer to the 
Director Technical/Managing Director, in res¬ 
pect of heavy earthmoving equipment and the 
workshops. He is also in charge of indigenisa- 
tion of spares, standardisation and planning 
and one of the Members of the Planning Com¬ 
mittee which formulates project reports for 
Open Cast Mines. 

However, since it is peculiar to the coal 
mining industry that a considerable amount of 
overburden has to be removed in order to lay 
bare the coal and this involves considerable 
expenditure prior to the actual production of 
coal and the economy in the Open Cast Mine 
directly depends on the judicious removal of 
over-burden to the desired extent. There is a 
programme to formulate a separate Quarries 
Department, whose function would be to co¬ 
ordinate all the activities in the Open Cast 
Mines. 

14.5.6 Neyveli Lignite Corporation 

Neyveli Lignite Corporation is operating 
open-cast mines producing lignite to the extent 
of 3.5 million tons per annum. As of present 
the Corporation has construction plant and 
equipment worth 26 million. 

In the organisation of the Corporation there 
is a Chief Engineer (Mechanical) whose func¬ 
tions are to look after the maintenance and 
repairs of equipment. The equipment opera¬ 
tion is not under the control of the Chief Engi¬ 
neer (Mechanical). The Operation and pro¬ 
duction are looked after by the Superintending 
Mines. 

14.6 Equipment Organisation—the Proposed 
Pattern 

14.6.1 Responsibility of Equipment Manager 

All the work incidental to management of 
equipment, viz., plant planning, selection of 
equipment, record keeping, care taking of equip¬ 
ment, accounting of costs for operation, main¬ 
tenance and repair of equipment, training of 
personnel, inventory control of spare parts, time 
and method studies, cost effectiveness and de¬ 
fect analysis, guidance to supervisory staff down 
the line, should be the responsibility of the 
Equipment Manager. He should he delegated 
appropriate authority commensurate with res¬ 
ponsibility to manage all these incidental items 
of work for efficient control of equipment ope¬ 


ration and utilisation, and minimum cost of 
production. 

Taking a sujnmary view of all the observa¬ 
tions and conclusions of the Committee, in rela¬ 
tion to different aspects of the work related to 
construction plant and equipment, as discussed 
in earlier Chapters, the Committee is seized of 
the need for improvement in the pattern of 
organisation managing equipment operation 
and utilisation. Their recommendations in this 
regard are spelt out in details in the concluding 
portion of this Chapter, However, some spe^ 
cific observations relating to suggestiens for 
change in the present pattern of organisation 
for equipment management are dealt with 
below. 

14,6.2 Recommendations of Earlier CPMC 

The most important consideration is that of 
specialisation. Plant Engineers and Equipment 
Manager should be only those persons who are 
professionals/specialists in-this field. Due 
amount of authority to be delegated to him, 
commensurate with responsibility of the position 
he would hold as Equipment Managei-, would 
necessitate proper assignment of a “Position” in 
the organisation. In this context, it would be 
appropriate to quote an extract from the Re¬ 
port of the first Construction Plant and Machi¬ 
nery Committee. Para 3.19 of the Report states 
as follows: — 

“PROPER PLACEMENT OF AUTHO 
RITY. 

3.19. Regarding the mechanised organisation, 
we felt that inadequate attention is paid to a 
proper set-up in most of our projects and that 
the importance of a high standard of control 
on machines is not appreciated. Over half the 
expenditure on even a modestly mechanised 
project is thirough machines. The machines and 
their supervising staff are placed as tools in the 
hands of Civil Engineering Officers who do not 
have adequate knowledge of the technique and 
performance of equipment. We do not advo¬ 
cate independent charge of mechanical engineer, 
since this would create divided responsibility 
but we do believe that the sphere of responsi¬ 
bility of the entire mechanised field should be 
set at as high a level as possible iti tlie admi¬ 
nistration of a project. We feel that the Nangal 
and Hirakud Organisations have scope of im¬ 
provement in this direction. Even on small 



projects such as Lower Bhawani or Gangapur, 
the bifurcation of the mechanical engineering 
is done starwise—in that many officers are inde¬ 
pendently operating under the Executive Engi¬ 
neer. An integration of all of them under a 
Plant Engineer with unitary control would be 
an improvement.” 

The recommendations as above of the pre¬ 
vious Committee, get further strength from the 
increased intensity of mechanisation, involve¬ 
ment of more sophisticated equipment and com¬ 
plexity of the present day construction jobs. 
Recommendations made about 20 years ago 
have not only to be revalidated but a more 
effective direction has to lie set for attaining 
the objects of managing the functions of plan¬ 
ning, selection, application, operation, mainte¬ 
nance, repair and utilisation of equipment on 
major construction/production jobs- -specially 
those involving worth Rs. 50 million and above. 
Officers of the rank of Additional Chief Engi¬ 
neer and Chief Engineer would satisfactorilv 
meet the requirements of: “—as high a level 
as possible in the administration of a project,”, 
as specified in the above recommendation. The 
corresponding administrative control on sudi 
major works is under officers of the rank of 
Chief Engineer/Project Manager/General Ma¬ 
nager. Additional Chief Engineers (Mechani- 
cal)/Chief Engineers (Mechanical) would pro¬ 
perly fit in for unitary control 

14.G.3 Value of Equipment—a Yardstick for the 
Size of Equipment Organisation, 

It was also reported by that Committee in 
para 3.18 of the Report that although a normal 
divisional charge in P.W.D. should be. able to 
handle project works through contracts to the 
extent of about Rs, 40 lakhs per year, mechanis¬ 
ed departmental work should be limited to 
about Rs. 25 lakhs. The Committee had ex¬ 
pressed the opinion that if more is attempted, 
it will result in inadequate control and higher 
costs causing overall uneconomical performance. 
That Committee had further indicated that the 
strength of such a division should be about 
1.5 times the normally accepted standards for 
divisions. 

This Committee concurs fully with the think¬ 
ing on part of the previous Committee regard¬ 
ing value of work to be assigned to a division 
on annual basis for mechanised departmental 


work. Accordingly, therefore, if work worth 
Rs. 25 lakhs is to be done departmentally with 
machines, this would involve equipment worth 
Rs. 70 to Rs. 75 lakhs approximately (even 
Rs. 60 lakhs worth of equipment could do wwk 
worth Rs. 25 lakhs if three shifts operations 
are involved). Hence, for purposes of scaling 
of an organisation for management of opera¬ 
tion and utilisation of equipment, the value of 
equipment, to be placed under charge of an 
officer, may be taken as a yardstick. It is sug¬ 
gested that for equipment wortli Rs. 75 lakhs 
to Rs. 100 lakhs, an officer of the rank of Exe¬ 
cutive Engineer should be responsible therefor. 

On the same analogy, wherever equipment 
worth Rs. 25 million to Rs. 40 million is in¬ 
volved, a Superintending Engineer should be 
in charge of its management. 

For mechanised operations with equipment 
valued at Rs, 50 million to Rs. 70 million, an 
officer of the rank of an Additional Chief Engi¬ 
neer may l>e in charge. 

For equipment worth above Rs. 70 million, 
the charge may be assigned to an officer of the 
rank of Chief Engineer (Mech.) (who may be 
designated as Equipment Manager). 

14.6.4 Fnnclional Disiribution of Work. 

While the yardsticks as above provide the 
norms for determining the size of the organisa¬ 
tion that should be created for equipment 
management, functional distribution of duties 
amongst officers of the organisation could be 
best determined in relation to the work spread. 
By this, the reference is to a number of works 
spread over a wide area/expan.se involving small 
units of equipment at locations wide apart from 
each other. The example of this is found on 
canals excavation, land reclamation etc. All these 
small units of work form a part of a miK4i bigger 
work or a project. Each one of these small 
units may use a limited amount of equipment. 
Equipment worth Rs. 7.5 million to Rs. 10 
million could l>e put under a Divisional Officer. 
This is the pattern followed by the Rehabilita¬ 
tion Reclamation Organisation under the Mi¬ 
nistry of Labour, Employment and Rehabilita¬ 
tion and on the Rajasthan Carml Project. 2 or 3 
units of tractor-drawn scrapers and other smaller 
machines, like compaction tractors and rollers, 
a grader or in the alternative a number of drag¬ 
lines spread over 10 to 15 miles length of the 
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canals numbering 2.5 to 30 pieces of machines 
(with 8 to 10 machines in each smaller unit), 
are put under the charge of a Divisional Officer. 

Opposed to this, large fleet.s of equipment may 
be concentrated in a smaller area on a major 
project. These may include excavators, dum¬ 
pers, tractordozers, tractor-rippers, graders, com¬ 
paction equipment, concrete handling equip- 
ment—cranes, locomotives, tran.sit mixers, plat¬ 
form trollies for carrying concrete buckets, rock 
drilling and quarrying equipment, mixing 
equipment and other miscellaneous items. The 
examples of such large scale equipment opera¬ 
tions are found in Irrigation and Power Pro¬ 
jects, Mining works or Port Development works 
etc. 

In such cases, it is customary and essential 
to provide facilities for repair and maintenance 
of equipment, procurement of materials and 
spare parts in a centralised manner. Such cen¬ 
tralisation is considered essential from the 
standpoint of specialisation and economy in 
investment costs. It is also possible to reduce 
the manpower to the niinimuni for performing 
certain functions through one agency instead 
of the same being performed by a host of 
officers individually in relation to few machines 
under each person’s charge. By this, the refer¬ 
ence is to maintenance of equipment, repair 
facilities, procurement of maintenance mate¬ 
rials, operating supplies etc, etc. 

To introduce effective control on the cost 
of work on the project as a whole or for the 
entire fleet of equipment on the project, even 
the cost valuation is a centralised subject in a 
Cost Cell. 

The operation, maintenance, preventive 
maintenance and inspection, repairs are also 
sub divided itemwise and form separate subjects 
for assignment of duties to individual officers. 
The type of organisation that may be created 
for equipment management in this manner is 
illustrated in the following example. 

For construction of an earth dam where 
Rs. ,50-60 million worth of equipment—about 
150 numbers, is to be put to use, the number 
of Divisions that may be established to manage 
the operation and utilisation of equipment on 
the job will he . six or seven, according to the 
defined yardstick. The opciation and field 
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maintenance control may be assigned to '3* Divi¬ 
sions by allocating 5.0 machines to each one of 
the three Division Officer. This Four Divisional 
Officer may be exclusively made responsible for 
workshop repairs to the total fleet of equipment. 
The workshops would, in addition, have facili¬ 
ties for other incidental items of work relating to 
upkeep and repairs of machines and other mis¬ 
cellaneous jobs of Structural and ‘General Re¬ 
pairs and Fitting’ nature to be carried out in 
relation to other activities of the project. The 
Fifth Divisional Officer will be assigned the 
work relating to procurement of spare parts, 
maintenance materials, operating supplies and 
procurement action in respect of any other items 
required in the \rorkshops and for the machines 
etc. He will also be responsible for inventory 
control of spare parts. The Sixth Divisional 
Officer may be assigned the work of inspection 
and preventive maintenance of equipment, 
keeping history record of performance of 
machines and staling of consumption of spare 
parts etc. The Seventh Divisional Officer will 
be assigned the responsibility for llanning of 
work with equipment, coordination with all 
other Divisional Officers regarding preparation 
and finalisation of annual estimates, incentive 
schemes, establishment matters, work improve¬ 
ment methods and the cost control cell. 

The above example is illustrative in nature, 
though specifically related to a construction job. 
Such sub division of work can be similarly done 
even in case of (xpiipment used in mining work. 
Instead of designating the officers in charge as 
Divisional Officers, suitable designations, as may 
fit into the individual organisations, may be 
used. 

A suggested Organisational Chart showing 
distribution of work amongst various officers 
on a project using large fleets of equipment— 
Rs. 100 million and above, is given at Appen¬ 
dix 14.2. 

Similar position would apply to production in 
mines where in fact almost 80% of the cost 
of production is accounted for in terms of 
activities and operations incidental to utilisa¬ 
tion of equipment. Of this, 50 to 60% of the 
total value of production would be directly at¬ 
tributable to the plant and equipment opera¬ 
tions alone. The efficiency in management of 
these operations would be directly proportional 
to the control exercised by competent Managers 
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of equipment. Here again the same yardsticks 
for determining the scale of the organisation 
in relation to the value of equipment as sug¬ 
gested above, may apply. 

It is suggested that the mobile equipment may 
be under the charge of an Equipment Manager 
and the installed plant may be under charge 
of a Plant Manager, while both of them may 
be responsible to the ‘Deputy General Mana¬ 
ger, Plant Sc Machinery’. The suggested desig¬ 
nation are only description for purposes of 
classification. 

14.7 Training of Executives & LSiipervisors 

Another important functional objective is to 
promote sound human relations by directing 
the selection, hiring, placing, evaluating, train¬ 
ing etc., of personnel with proper development 
of employees. 

In order to fulfil these objectives effectively, 
it is only necessary that the entire lot of per¬ 
sonnel supervising such operations incidental 
to equipment and the craftsmen actuallv doing 
the work with the machines should be suitably 
trained. The matter regarding training of 
operators and mechanics is a separate subject, 
which has been dealt with already in Chapter 
7, In so far as the training of Supervisors and 
Executives is concerned, the main objectives of 
such training would be as follows:^ 

14.7.1 Training of Executive Staff—Assistant 
Engineers^ Executive Engineers and 
Above 

The training of the executives should he 
such as to make them clearly understand the 
functions of Planning, execution and review 
in relation to specific position held by them. 
The following points may furtlier elaborate the 
objectives in view: 

1. Effective implementation of the pro¬ 
gramme relating to training of operators 
Sc mechanics. 

2. Equipment management and control, 

3. Selective choice of ecpiipmcnt. 

4. Record keeping of equipment for study 
of equipment economics, scale of con¬ 
sumption of materials—operating sup¬ 
plies and spare parts etc. 

5. Care taking of equipment from stand¬ 
point of operation safety, maintenance. 


preventive maintenance, facilities for 
servicing, repairs, transportation, cleanli¬ 
ness. 

h. Human Relations. 

7. Plant Planning for economy in end cost 
of work done by the machines through 
selective choice of available items of 
equipment in different combinations. 

8. Liaison/Co-ordination with the operat¬ 
ing, servicing maintenance and repair 
Divisions/Establishments. 

9. Programming of work. 

10. Cost Accounting and Cost Control. 

11. Financial Budgetting and control. 

12. Incentive Schemes for better production. 

}?}. Effective utilisation of equipment for 
optimum production and measures neces¬ 
sary to accomplish this. 

14. Requisitioning of maintenance, ser¬ 
vicing and repair supplies after proper 
estimation and scaling of requirements, 
consistent with programme of work and 
future requirements and based on actual 
experience. 

15. Training of personnel under formalised 
training schemes and ‘‘Jn-seivice-Train- 
ing”. 

16. Disposal/Rehabilitation of surplus equip¬ 
ment. 

14.7.2 Training of Supervisory Staffs Including 
ChaTgenien, Eorenicn and Supervisor] 
Overseer 

In respect of training of Foremen and Charge- 
men and Supervisor/Ovcrscer, the objectives 
would be as follows; — 

1. Comprehensive understanding of objec¬ 
tives relating to Operator training and 
Mechaiiics’ training. 

2. Creating proper environments for work 
with equipment. 

3. Facilities required for satisfactory ser¬ 
vicing, maintenance and repair of 
machines. 

4. Selection of lubricants and greases etc. 
with a view to standardisation and 
simplification of the number of brands 
and grades of oils and greases to be 
used. 
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r^. Care taking of equipment from stand¬ 
point of operation safety, maintenance, 
preventive maintenance, facilities for ser¬ 
vicing, repairs, transportation, cleanli¬ 
ness, 

6. Relations with operating, servicing, main¬ 
tenance and repair staff. 

7. Creation of proper records relating to 
expense account in operation, servicing, 
maintenance and repair of machines. 

8. Creation of records indicating history of 
performance of machines with analysis 
of nature of breakdowns suffered, their 
incidence and frequency, causes contri¬ 
buting to such breakdowns and faults, 
extent of wear and tear suffered by com¬ 
ponents over defined periods, inspections 
carried out, modifications made to equip¬ 
ment etc., etc. 

q. Estimation of cost of work. 

10. Estimation of total requirement of ope¬ 
rating and repair parts supplies for 
running, maintenance and repairs of the 
machines on monthly basis and on annual 
basis, 

11. Forecast of requirements of these sup¬ 
plies for future commensurate with pro¬ 
gramme of work and lead time for pro¬ 
curement, 

12. Measuring and rating the skill and effi¬ 
ciency of the stall—Operators. Mecha¬ 
nics etc. 

13. Preparation of specifications, standards 
for repairs, disassembly and reassembly, 
maintenance and servicing of the machi¬ 
nes etc., for guidance of the workmen. 

14,7.3 Trainitig Scheme—A Projwsal 

The main consideration leading to the train¬ 
ing of supervisors and executive staff is that 
a supervisor, during the hustle and bustle of the 
normal routine of the activities cannot adjust 
himself to the needs of the non routine problems, 
specially when certain decisions have to be taken 
relative to problematic conditions. Such condi¬ 
tions arise iu consequence of ever-increasing com¬ 
plexity of technology and sophisticated nature of 
equipment introduced on different jobs from 
time to time. Under such conditions the Super- 
. visor should also be able to train the craftsmen 
and other people employed on the job under 


him so that they can handle the work skilfully 
and efficiently. 

His main area of training is related to his 
job knowledge and experience. He should 
also know precisely and clearly the basic work 
standards and work standard measurements 
before he can exercise proper control on the 
operations in given item of work. It has 
not to be an attitude of, “The job has to 
get done”; the “How” and “Why” of a job 
are more important and it is in this area that 
the supervisor can control the operations. 

The Committee have considered this subject 
of supervisors’ and executives' training in re¬ 
lation to construction industry—In igation and 
Power Projects. Details of the suggested train¬ 
ing scheme are given in Appendix 14,4. 

The scheme for training of supervisors etc. 
would also provide an opportunity for refresher 
courses being conducted for those who already 
have certain skill of proficiency in the pro¬ 
fession. The object of keeping abieast with 
the latest serve for them by this training 
scheme. 

14.7.4 Technical Education to Cover Subjects 
Related to Construction Method and 
Equipment 

The Committee were sounded by various 
departments/projects that best talent in diffe¬ 
rent disciplines of engineering cannot be al¬ 
ways attracted for enrolment in suitable posi¬ 
tions either in management of equipment, or 
in construction work. The Committee, there¬ 
fore, have also examined the basic need of 
improvements to be made in the system of 
technical education by covering certain subjects 
relative to equipment economics, methods and 
techniques of construction. Selection of cquij)- 
inent for given job application, Planning of 
equipment for better production, etc. Refe¬ 
rence was made to 28 numbers Head of Tech¬ 
nical Institutes and Universities, where the 
Civil Engineering courses and Mechanical 
Engineering courses are administered. A syno¬ 
psis of points/coraments made by the institu¬ 
tions/universities, is given at Appendix H.a. 

A study of the information given in these 
Appendices would lead to the conclusion that 
the need for tliese subjects being introduced in 
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the universities/institutes, where these are not 
being taught at the present time, is fuJly ap¬ 
preciated. I’here is need for further eflort 
to enhance the scope of the study in these 
fields on part of those taking technical edu¬ 
cation. This matter would have to be pur¬ 
sued further through the appropriate section 
of the Ministry of Education, sq that some 
degree of uniformity can be introduced in 
covering these subjects in all technical institu¬ 
tions which produce Graduate Engineers in 
different disciplines of Engineering. This 
would largely help in better management of 
equipment operation and utilisation by Engi¬ 
neer-Managers. 

14.8 Other Iinportant Considerations for At¬ 
taining High Efficiency in Management 

14.8.1 Design and Layout of Constriicllon Plant 
Facilities 

The general concept as to how die work is 
to be performed would evolve from studies 
made in the project estimate. These would 
be further revised in the process of making 
further analysis at the time of commencement 
of the work when initiation of action for pro¬ 
curement of equipment takes place. 

The amount of effort to be expended in plant 
lay-out and design will vary widely, depending 
upon the complexity and churactei of the work 
to be performed. Careful consideration of this 
subject at the time of commencement of the 
job is, however, indispensable to the establish¬ 
ment of proper construction procedures and 
the ultimate economy of the construction 
operations. 

For jobs of relative simplicity, plant design 
and layout can be easily handled. For complex 
and diversified construction problems, however, 
this would have to be finalised after taking a 
second opinion from a competent authority— 
according to the present system in consultation 
with the Central Water and Power Commission. 
It might also become necessary to employ 
professionals for this purpose on the job, so 
that the work can be properly organised. 
Plant Engineers, or Equipment Managers could 
be specially appointed wherever major opera¬ 
tions are involved with plant and equipment. 


Design of nonstandard plant structures im 
volving heavy loadings must be considered w4th 
the greatest of care to ensure safely at the site 
of work and the continuity of operations. Such 
plant facilities as cable-way towers, whirley 
crane trestles, screening towers etc., design for 
special adaptation to a particular site should be 
thoroughly checked for structural soiuidness of 
members and coimectioiis after completion of 
the original designs. In this case, specially, a 
second opinion by a competent authority is 
most essentially called for. 

Provision should be made for tlie incorpoia- 
tioii in the construction plant of all safety 
devices that can be reasonably justified. 
Guidance in this connection should come from 
accepted practice. 

A comprehensive and complete record is to 
be compiled of all plant lay out and design 
data. The same is to be preserved in iclevant 
job fdes, through out the period of construc¬ 
tion activities and, later, condensed and in¬ 
corporated in the final job report. Plant 
drawings should be made on standard size 
sheets, properly titled, dated and numbered, 
to facilitate reference. Design criteria and 
structural design calculations shall be record- 
ed and preserved. The records of size, weights, 
quantity and actual cost of plant and its com¬ 
ponents, shall be made in sufficient detail to 
permit its analysis according to sub-divisions 
of work set fortli in the cost control estimates. 

During the life of the job, copies of plant 
drawings, plus detailed information as might 
be found desirable to illustrate major construc¬ 
tion operations and substantiate plant items, 
shall be ix'corded and preserved in the rele¬ 
vant job files. 

14.8.2 Time and Methods Studies 

Due consideration must be given to the 
study of methods for the performance of con¬ 
struction operations with plant and equipment 
and the time required for such performance. 
This matter is some times over-done but more 
frequently disregarded. It is an important 
function, because it has to do wnth basis ele¬ 
ments of cost of the completed construction 
product. The extent to which the time and 
methods studies should be crapIo\^d is, of 
necessity, a matter of opinion in light of the 
possible residts it could produce. 
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The basic concept of plant and its general 
functions is always determined in advance and 
incorporated in the budget control estimates. 
Thus, the general pattern of performance is 
already established to a large extent. It is, 
of course, necessary to check out the perfor¬ 
mance of various plant components or a con¬ 
nected controlling operation for efficiency and 
adaptability. For a time and methods study 
to be of value, it must be applied to highly 
repetitive operations where corrective measures 
indicated thereby will have a long time to 
operate in the interests of economy. It, how¬ 
ever, has an intangible advantage of consider¬ 
able force from a psychological view point— 
that of promoting greater individual produc¬ 
tivity of the job personnel as and when they 
come to the realisation that their performance 
is being recorded and measured competitively 
against coiniter-paris on other shifts or on 
other jobs. It promotes personal pride in ac¬ 
complishment, team work within the indivi¬ 
dual construction crews, individual interest in 
the work and alertness to better ways of pro¬ 
ducing the end result. 

If the time and methods study is to be 
of some use, the cost study data shall be set 
down, in a form directly comparable to that 
provided in the original estimate, for case of 
analysis. The progress reports shall serve the 
purpose of examining or showing how specific 
tost data obtained compares to similar values 
provided in vhe estimates or prodtued by other 
crews. 

Time studies alone or piodactiou studies 
alone are often of material value Avithout 
attempting to evaluate cost per each such study, 
since time and production are the basic ele¬ 
ments of costs. Favourable or unfavourable 
results pointed out by the data obtained, will 
be of value to the management, in localising 
difficulties that might be created by changing 
personnel or method. 

Operations suceptible to time, production or 
methods study are listed beloAv as a partial 
guide: — 

J. Detailed breakdown of trip cycles for 
cable-ways, cranes, batching and mixing 
plant, concrete transfer cars, concrete 
whole trucks or trains, poAver shovels, 
drag-lines, scraper equijrment, push trac¬ 


tors, dump trucks, spreading equipment 
on embankments, rollers, round cycles 
in tunnel and shafts etc. 

2. Production studies are often advisable 
for rock drill advance, poAver shovel or 
dragline loading (volumes measured by 
cross sections or computed quantities, 
number of truck loads etc.), hydraulic 
sluicing, blasting results etc., etc. 

3, Efficiency of equipment should be cl lock¬ 
ed lo determine if it is meeting manu¬ 
facturers’ rated capacities, or accomplish¬ 
ing the purpose for AA’^bich it is provided. 
Observation should be made specifically 
with respect to pumps, crushers, aggre¬ 
gates, screens, rod mills, sand classifiers, 
conveyors etc. 

14.8.3 AcciitnmuhUioii of Ferforrnance Dala 

The extent of this activity Avill generally 
depend upon the kind and complexity of Avork 
involved on a project and the possible useful¬ 
ness of data compiled as related to the expense 
involved in doing so. It is, however, the res¬ 
ponsibility of the engineer to acciimuJate, re¬ 
cord and preserve performance data that Avill 
accurately measure the amount of Avork ac¬ 
complished by and efficiency of specific opera¬ 
tions of equipment. 

The souice of this data shall be the time 
cards, equipment reports, field observations, 
special studies etc,, on whicli the amount of 
work accomplished is recorded or developed. 
Complete cooperation with the work forces 
must be maintained for its effectiveness. Coiu- 
cise and continuing records arc to be main¬ 
tained for major operations forming the basis 
for periodical reports to management at all 
levels. More detailed reports and summaries 
of performance data shall be compiled as 
necessary Avith respect to specific equipment 
etc., recjuired for measuring cost that can be 
used in the preparation of proposals for future 
work. 

14.8,4 Classification of Cojistruction Cos! Data 

The P.W.D. Accounting system, as adopted 
by the Inigation and PoAver Projects, or other 
departments Avhere mechanised construction 
AVork is involved, is A'ery cumbersome. Hence, 
it becomes necessary for special accounting 
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manuills to bo compiled and published by in¬ 
dividual departments/projects were large scale 
use of construction plant and equipment is 
made- The Accounting Manual clearly spells 
out the heads in which the important elements 
of costs have to be sub-divided for cost account¬ 
ing purposes. The P.W.D. Accounting Code 
and the project accounting manual can he suit^ 
ably coordinated in developing desirable cost 
separations lor estimating and cost accounting 
purposes. Budget control estimates can be 
made on the residtant pattern of cost account¬ 
ing system so developed, so that these are in 
conformity with the standard practice instruc¬ 
tions tliat may be introduced. These would 
set the pattern for cost accounting and report¬ 
ing to be followed. 

However, the engineer in charge of equip¬ 
ment who sliall be generally familiar with the 
requirements of etjuipment, the plan of opera¬ 
tions etc. etc., shall have to Ixi consulted for 
finalising the accounting system for convenience 
of accounting and maintenance of records. It 
this is properly done, it will provide the means 
of furnisliing a clear summaiv of the infor¬ 
mation by the Accounting Department for 
prompt reporting. 

It is to be noted that arbitrary advance 
lump-sum distribiUiou of expenditure, which 
tend to minimise accoimting elforts but distort 
current cost accounts by over writing the cost 
of items not yet used in the works, is to be 
avoided. 

It is also important to mention that conside¬ 
ration be given to deferring of all or part of 
the expenditures entering into facilities which 
will serve future construction operations. 1 he 
plant facilities would fall under tliis general 
category for whidi special provisions are made. 

The cost records as kept, are intended to 
reflect actual costs for the purjmses of job con¬ 
trol and future estimating. I here is to be no 
arbitrary shifting of costs from items showing 
excess over estimated expenditure to items 
showing expenditure lesser than the estimated 
cost, if the objective is to present apparent 
balance with the control estimates. 

14.8.5 Reporting Cost and Progress Inforrmh 
tion 

Reference to detailed reports with regard to 
pi'ogress and costs in relation to maintenance, 


operation, repair and overhaul of equipment, 
has already been made in various Chapters,— 
specially in Chapters 8, 10 and 13. Such re¬ 
ports are of daily, weekly, or monthly periods. 
The primary purpose to be served by such 
reports is to accurately convey the curient 
status of the performance of the equipment 
and of the job to the management at all levels, 
so that it is in a position to determine the 
probable areas of existing job problems and 
take prompt remedial actions as necessary. 
Such reports are necessary also, to permit engi¬ 
neering analysis of the plant and equipment 
and job operations, as may be lequired to advise 
management on sudi matters, 'khese reports 
also make the record for reference for estimation 
of costs on future works of similar nature. 

llie responsibility for such progress report¬ 
ing and record compilation is that of the 
Plant Engineer or the Equipment Manager. 
Preparation of the reports/records has to be a 
joint effort of the engineer and the cost ac¬ 
counts cell or the accounting organisation in 
order to set fortli a true and accurate picture 
of the costs. To be of value, cost and progress 
reports must be prepared and transmitted 
promptly. Daily reports, where required, must 
be available to the management the day 
following the performing the work. Weekly 
reports, where required, must be available be¬ 
fore the middle of the week following that 
during which the work was performed. The 
monthly reports liave generally to aAvait closing 
of the books after the conclusion of the month’s 
work to determine costs as recorded. But 
these should be available to the management 
not later than by lath of the month following 
the close of the month being reported. 

Distribution of reports amongst various 
offices wdll be according to the standard practice 
instruction laid down by the administration/ 
management. 

14.8.6 ProditcHon Records 

Production records shall be kept for the 
major items of equipment and plant used on 
the work to measure accomplishment and efltr 
cieucy for purposes of job control and for esti¬ 
mating future w'ork. Like items of equipment 
might well be grouped for this purpose unless 
tfiere is an occasion to check on specific opera¬ 
tors or supervisory personnek 



247 


The choice of which production units to 
make the subject of separate production records 
rests with the management. However, the 
Plant Engineer has to establish at the outset— 
at the inception of the work, the information 
that would he desired along these lines with 
due consideration to the future value of such 
record. 

To be of any future value, production re¬ 
cords must be related to the time of use, such 
as cubic yards per year, tons per day, linear 
feet per hour etc. In addition, the conditions 
under which the production is accomplished 
should be clearly stated so that this can be 
readily understood for normal reference. 

It is normally advisable to prepare produc¬ 
tion records for the following units of equip¬ 
ment : — 

1. Power shovels and draglines, 

2. Dump trucks. 

.Scraper equipment. 

4. Large rock drills. 

5. Aggregate production plants. 

6. Concrete batching and mixing plant. 

7. Concrete placing cranes. 

8. Cable-ways. 

9. Belt conveyors/loaders. 

JO. Tractors and bulldozers on production 
work or compaction work. 

]]. Other items that have a major influence 
on the cost of the work. 

14.8.7 Job Completion Reports 

In relation to plant and equipment, it would 
also be necessary to include the following items 
in the job completion reports: — 

1. Analysis of general plant. 

2. Report of specific plant. 

3. Equipment costs report, 

4. Plant operations report, 

a. Production records report. 

Such reports would help in evaluating 
norms and guid-lines for subsequent jobs to 
be undertaken. 


14.8.8 Maintenance Materials Management 

Scheduling and planning make two distinct 
functional divisions of management. For 
scheduling, resources provisioning is an im¬ 
portant clement for consideration. Planning 
for the material resources to the point of 
ensuring timely availability of materials on 
the job, is materials management. 

Production working involving large scale use 
of equipment involves consumption of material. 
Equipment used on constr\iction/production 
jobs needs raw materials, spare parts, consu¬ 
mables, energy and labour. Except the labour 
part, the other requirements cover consumable 
items. The cost of these consumptions is some¬ 
times as high as 80% of the cost of the work 
done. It is, therefore, necessary to organise 
proper control in the matter of provision and 
distribution of the materials. 

Materials management covers three distinct 
functions, namely, (1) procurement, (2) inven¬ 
tory control, and (.^) distribution. For economy 
in production, it is necessary that minimum 
investments are made in procurement of 
materials, the size of the invejitory and the 
arrangements of distribution at tlie consump¬ 
tion points. 

For an efficient process of procurement, 
forecast of requirements, market research, ex¬ 
pedition in processing of encpiiries and requisi¬ 
tions, the procurement method and consump¬ 
tion control are the few important items for 
control in economy. 

The forecast of requirements and consump¬ 
tion control are closc4y related functions. The 
consumption indicates the pattern for framing 
a forecast of maintenance requirements based 
on past experience in respect of sucli items as 
would also be used in future irrespective of 
the age of the machine. Ihere are certain 
items whtcFi are reejuired in stages as the age 
of the equipment progresses in use. In order 
to forecast the reqiiilaments of this class of 
maintenance items, anyone undertaking to do 
this work must dearly understand the plant 
and equipment for which the materials ai*c 
required. The machine can be divided into 
systems/assemblies/components and parts. List¬ 
ing of such important items can be done with 
reference to the spare parts catalogues relative 
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to plant and equipment and a dear analysis 
prepared in terms of time iiUciv^als when in¬ 
dividual items would be leqiiired for the 
machines—for their maintenance, repairs etc. 
Such analysis, prepared initially for new equip¬ 
ment provided on the works will be as correct 
as the judgement of the individual making it. 
However, in course of time, corrections can be 
made; and these corrected statements would 
serve to be the main guide for subsequent or 
future assessment of requirements for similar 
or identical machines that may be added on' 
the job. 

Inventory control also plays an important 
part in framing a correct estimate of the fore¬ 
cast of requirements. A scientific approach in 
determining the limits for stocking the selected 
items of maintenance parts etc., with due regard 
to the lead time in procurement. Tlie scale of 
consumption in the past or anticipated for the 
future would enable the minimum require- 
ments of maintenance supplies to he included 
in the forecast of requirements. 

Distribution of the items received after pro¬ 
curement has also to be meticulously planned 
and controlled. The controlling authority at 
the users end should not unnecessarily create 
reserve of the maintenance parts, materials etc., 
considering all such items as insurance supplies. 
Classification of insurance items should be 
clearly dorie while identifying the pattern of 
consumption for forecast of requirement. Such 
insurance supplies must be held in central 
stock at one point and unnecessary amassing 
of similar parts at different locations or the 
points of consumption should not be allowed 
to occur. 

The degree of success that can be attained 
in maintenance materials management is greatly 
influenced by initial meticulous planning as 
partly explained above, and by the records 
developed progressively about the actual con¬ 
sumption of materials, surpluses or deficits as 
a result of perpetual inventory verification and 
the evaluation of the inventory holding costs 
as a whole. Corrective actions, as may be necessi¬ 
tated by the examination of such records will 
help improve the position progressively regard¬ 
ing excess stocks of individual items or short 
supplies of particular items (lesubing from 
requirements being more than the initial fore¬ 
casts), Such items can be clearly indentified 


and action taken either to dispose of the sur¬ 
pluses, if the stocks are excessive or to reduce 
the scale of procurement for the future, while 
for the short-supply items make provisions in 
the lists of future forecasts of requirements. 

With regard to market research and pro¬ 
cessing of the enquiries etc., there are stan¬ 
dard practice instructions generally issued by 
individual departments/authorities owing and 
operating the plant and equipment. This is 
the commercial aspect which cotild be con¬ 
veniently attended to by a person who is com¬ 
petent to handle such work. 

licsides the economy resulting from precision 
in scaling of requirements by virtue of consum¬ 
ption control and in sizing up the inventory of 
maintenance materials, consideration for eco¬ 
nomy arises in relation to quality of the niatcr- 
ials also. Quality control can be introduced by 
a meticulous detailing of specifications of ma¬ 
terials—technical, motallurgical, design and mea¬ 
surement-wise, before the material is procured. 
After receipt of the materials, careful watching 
of the performance of the materials in use on 
plant and equipment and a study of the obser¬ 
vations recorded by the inspectorate and pre¬ 
ventive maintenance organisation, helps to cor¬ 
rect any deficicticies in the initial specification 
detailing for future procurcmcnt/suppHcs to be 
of better standards/quality. 

Various attributes of the material manage¬ 
ment as described above, can be effectively rea¬ 
lised in practice only if a properly qualified and 
experienced person heads this department. He 
must be conversant with the equipment and 
their maintenance requirements as well as with 
the financial and commercial aspects of the 
work. A critical senior officer only will meet 
the requirements of this department. He should 
also be fully competent in preparing a realistic 
budget, f he normal tendency to play sage by 
exceeding all reasonable limits of leciuircment 
and to leaxniig cutting and subsequently fhe 
responsibility for shortages of excesses to higher 
authorities is not the right method. Budgetting 
lias a very should educational effect on any de¬ 
partment, to think in advance not only in terms 
of money but also in terms of technical means, 
material, spare parts, labour. A restriction to 
a limited amount of expenditures within a 
budget will have a healthy effect on the quality 
of maintenance. Only a sufficient maintenance 
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will result in moving within the limits of an eco¬ 
nomical budget. For this to be achieved, the 
manager or the head of the department must 
know, somewhat at least, about the structuire 
of the different plants and equipment, their 
weak points, their wearing parts about the fore¬ 
seeable consumption about requirements of pat- 
ticular items to judge the demand of the de¬ 
partments making requisitions for materials. 

A typical pattern of materials management 
organisation has been given in Appendix 4.L 

.14.8.9 C.P.M. Applied to Cofistruclioji, Oper¬ 
ation & Equipment Utilisation. 

The Critical Path Method (CPM) has been 
actively used throughout the world by engineers 
in attempting to improve the planning and 
scheduling of construction programmes. This 
helps to introduce efficiency in construction 
operations and in equipment utilisation. 

CPM divides the management functions into 
two distinct phases; planning and scheduling. 
Planning is defined as “the deciding of what 
should be done’ and Scheduling is defined as 
the “determining of when operations should be 
done”. Both are inter-related and have to be 
integrated for the purpose of CPM sthdies re¬ 
lative to any operations/programmes etc. Fun¬ 
ctionally, whoever, the deciding of the opera¬ 
tions to the done amounts to preparation of a 
detailed chart giving description of the opera¬ 
tions and indicating dependencies or inter-re¬ 
lation among these operations. The deciding of 
when operations are to be performed consists 
of the calculations regarding working time dur¬ 
ation of each operation and of the earliest start 
time, latest start time, time of finish of opera¬ 
tions of working-time schedules for individual 
operations and for the total operation of com^ 
pie ting the work as a whole. These calcula¬ 
tions, which relate to time only aiie generally 
referred to as 'Time only CPM’. 

In his Article on the subject: “Critical Path 
Method applied to efficient construction opera¬ 
tions and equipment utilisation”. Prof. L.R. 
Schaffer, University of Illionis, U.S.A. (read 
at the International Road Federation Seminar 
in Chicago in February, 1969), has said, “only 
because of these calculations is it necessary to 
separate planning from scheduling in CPM; con¬ 
versely, in techniques not dependent on this 
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Staged calculation procedure, the planning docs 
not have to be separated from scheduling.** 

To clearly evaluate the level of application 
of the “time only CPM“, it is also necessary 
to calculate the resources required to perform 
each operation in the working-time duration 
on the operation. For this evaluation to be eff¬ 
ective, it is generally necessary to calculate the 
total amount of each resources required on each 
day of the project. As a deriving from such 
calculations, one can define the acceptable 
maximum total for each resource for stages of 
project duration. This in turn, helps in cal¬ 
culating the earliest start time schedule, and 
project completion time resulting from main¬ 
taining acceptable maximums for resouices. 
However, in practice, the resources flow may not 
be smooth. Accordingly, the time schedules 
as determined by “‘Time only CPM” would 
have to be readjusted. This would involve the 
Programme Evaluation Review 'Fechnique 
(commonly known as PERT). Hence, for the 
CPM to be an effective tool for the management 
for controlling operational aspect of program¬ 
mes of construction and equipment utilisation, 
the scheduling exercise has necessarily to take 
into consideration the resources flow also. This 
is termed as “CPM-with-Resources.” 

In the words of Prof. Schaffer, “CPM can 
be applied without calculation to foster effici¬ 
ency in the planning of operations (Time only 
CPM), but only with calculation to foster effi¬ 
ciency in scheduling of operation (CPM-with- 
Resources). In the attempt to prepare a plan 
and schedule of construction operations such 
that efficiency in equipment utilisation is achi¬ 
eved, the calcidation procedures affiliate with 
both of these classes of CPM have been in¬ 
voked. When the maximal spanning tree cal¬ 
culation of planning in time only CPM is in¬ 
voked, the equipment utilisation problem sol¬ 
ved can be called “constrained icsource pro¬ 
blem”; when the calculation for scheduled al¬ 
terations in CPM-with-ResourOes are invoked, 
the equipment utilisation problem solved is 
called Resource Levelling.” 

“Because equipment utilisation required the 
treatment of the para-meter of the resource/ 
operation, it follows that equipment utilisa¬ 
tion must be an exercise in CPM with resources/' 
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Subject to meticulous planning for lesources 
provisioning, the CPM can be used as a very 
effective aid in planning and scheduling of pro¬ 
grammes of work for ultimate efficiency in uti¬ 
lisation of equipment. 

Extension of application of the CPM is made 
even to the work of programming, planning 
and scheduling of repair and overhaul of equip¬ 
ment. Here again, the constrained resources do 
come to play a very vital role In making the 
programme successful or in upsetting it if spare 
parts and materials required for repair and over¬ 
haul of the equipment are not readily avail¬ 
able. 

Subject to scientific inventory control, method 
being adopted in respect of spare parts and a 
well organised maintenance materials manage¬ 
ment section operating CPM can be used for 
effective management of equipment utilisation. 

Advantage of CPM technique, for planning 
of work, can broadly be regarded as: 

(1) it provides a realistic integrated approach 
to planning and reduced guess work; 

(2) it provides a pictorial representation of 
every item showing all its relationship 
with all other items; 

(3) it highlights the significance of individual 
items so that localised decisions can be 
made; 

(4) it facilitates quick restrearalining to meet 
changing or unpredictable conditions; 

(5) it gives warning of possible trouble spots; 

(6) it will provide reduction in cost and/or 
time to complete the work. 

In order to keep pace with the contemporary 
thinking and practice in the field of management 
of construction work/equipment utilisation, it 
may be necessary to develop steps for CPM ap¬ 
plication relative to highly mechanised opera¬ 
tions in various fields. Necessary assistance in 
this regard could be sought tor from the Insti¬ 
tutes of Management in India, The integar pro¬ 
gramming formulation for 'CPM net work with 
resources scheduled,' has also to be done with 
the assistance of the Institutes of Management. 
This may be taken up as an item of research 


by the CWfePC with one of the Institutes in 
India. Some senior officers could be trained in 
this field on an annual basis. 

14.8.10 VVork improvement methods 

Although many organisations use the over¬ 
all job planning techniques, few take the neces¬ 
sary steps to organise and plan the work meti¬ 
culously to the lowest minute detail. It is often 
assumed or presvimed that the person who has 
been chosen to organise and run operation or 
activity will obtain the most efficient use of 
men, material and equipment. This type of 
management control often leads to increased 
cost, because some Supervisors may have ex¬ 
cellent organising capabilities while the others 
may not. Most of the time the supervisory 
personnel just think of getting the job done, 
not necessarily with the planning and instruc¬ 
tions necessary for getting it done at the lowest 
cost. In the lower cadre at the foreman level 
the popular concept of “Kingdom building” 
exists and a workman in the group under a fore¬ 
man often worship the latter as an idol. To 
correct this problem and to realise the most 
from the production tools it is necessary that the 
management carry its efforts down to the lowest 
level. This could be achieved by directing all en¬ 
ergies into a framework that will bring the most 
benefit to the job at hand. By this process the 
directive efforts would have to be properly 
guided in set directions so that they don't lead 
to divergent directions. 

To achieve this objective successfully what is 
necessary is to evaluate the effectiveness of the 
methods employed to do the work. This will 
involve a detailed study of phases of an opera¬ 
tion and making a written plan of the same. 
The methods to do the particular operation 
will then be clearly laid down with due regard 
to the normal considerations involved in such 
planning viz. least cost, least time or maximum 
utilisation of existing facilities and equipment. 
Most often such pre-planning with regard to 
methods or operations is done based on ex¬ 
perience gained relative to such operations on 
the job in the past. 

No doubt standard methods have the advant¬ 
age of familiarity and practice on the part of 
those engaged on operation of equipment etc. 
and in the process lower costs and fast execu¬ 
tion of work is achieved. However, in practice. 
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there could be some better way of doing a 
particular operation so that the execution is 
still faster and the costs are still lesser compared 
to the standard method. Development of a 
new method would involve: — 

1. Record the job as it is being done, by 
observations, stop-watch study or any 
other visual aids, if necessary, 

2. Analyse every details of the present me¬ 
thod using the recorded observations and 
data by the process of flow process cJiarts, 
motions studies etc. etc. 

3. Devise new methods, raising the ques¬ 
tions '‘Why, what, where, when, who and 
how?” holding discussions with all the 
senior persons assigned the vesponsibilty 
of the particular operational activity; and 
exchanging ideas with all the persons in 
managerial positions; and 

4. Implement the better method. 

While the function of recording the obser¬ 
vations may not have to be explained in de¬ 
tails, with regard to methods analysis techni¬ 
ques it is necessary that every aspect of the task 
under study must be questioned and defined 
the purpose of the job and of each phases or 
element of it, the job lay-out, each piece of equip¬ 
ment, each man and what he does. Failure to 
start from the outside and work into the details 
can often shadow the glaring results that we 
may be looking for. As the focus narrows on 
smaller segments the task as a whole can be 
better evaluated. 

In relation to equipment the six questions 
given under item 3 above have already been 
dealt with though in an indirect manner. The 
reference to delay factors which result in sub^ 
stantial loss of production time covers these 
aspects. Such delays increase the cycle time of 
the operation; and most of the work with con¬ 
struction plant and equipment being of a na¬ 
ture of repetitive cycle; lends itself to time and 
method studies with the objective of availing of 
benefits of any corrective actions may entail 
through successive cycles. It is the highly 
repetitive nature of assuming construction 
operations that make them susceptible to the 
formalised techniciue of analysis. 

Carefully analysed systems are both a method 
of recording and a means of communication. 


They are useful tools for analysing methods 
currently being employed and for develpoing 
new ones. Such a formal method of analysis 
is the best tool for helping to gather and sort 
out facts and to record the facts in a manner 
that is readily understandable. Simultaneously, 
it helps to determine the inefficient or wasteful 
processes or procedures involved in particular 
operational activities. 

It is iinfoitunate that most of the users of 
equipment, in the process of living with the 
job, are oblivous of the need for improvement 
or for introduction of work improvement meth¬ 
ods. Certain standard practices as laid down over 
a period of time are the best guide for most of 
the directional activities. Even the cost records 
and production records, as created, serve the 
mere purpose of accounting and not for analyti¬ 
cal study. The effectiveness or otherwise of all 
the maintenance operations as carried out by 
the Maintenance Engg, Organisations is seldom 
evaluated. 

In order that the real puipose of economy 
in operation is served by the management it is 
considered necessary that in every Sector w^here 
large scale of use of - construction plant and 
equipment is made, the Central Co-ordinating 
Organisations should enlist the services of a 
Plant and Equipment Adviser. The principal 
function of the plant and Equipment Adviser 
would be to analyse completely the entire pro¬ 
cess of equipment management and control 
commencing from selection of equipment to the 
point of discard of equipment at the end of its 
economic life. 

14.8.11 Co-ordmation 

In what iias so far been dealt with in lespect 
of management of equipment operation and 
utilisation, only such works have been token 
into account wdiere the equipment operation 
activities are centralised in restricted or con¬ 
tained areas. How^ever, there ire certain situ¬ 
ations in which the equipment spread is over 
wide expanse of areas with few pieces of mach¬ 
ines scattered over a number of works in 10 to 
12 districts of a State, In such cases, there is 
need for central co-ordination on part of the 
officers managing a Central Mechanical Organi¬ 
sation, The functions of such an oiganisation 
have been dealt with in Chapter 12. 



A very large proportion of the equipment in 
use in the country being of imported origin, 
the work of management of equipment opera¬ 
tions involves contact and co-ordination with 
certain Departments of Central Government 
who formulate rules, policies and procedures, 
for import of equipment and spare parts etc. 
The extent to which such co-ordination is 
called for to he done has been clearly explained 
in Chapter 6. 

For purposes of improvement in methods of 
management of equipment operations etc., it is 
also neefessary that there should be a means of 
communication amongst users of similar items 
of equipment in different sectors/industries. 
Similarly, the users of such equipment should be 
collectively able to tackle common problems' 
whether relating to technical areas or to rules, 
procedures and policies, through a common 
agency. A suggestion in this regard has already 
been made promoting the idea of establishment 
of a Standing Committee on Equipment plann- 
ing. This has been dealt with in Chapter 6. 
A suggestion has also been made in that chapter 
about establishment of a Co-oidinution Cell 
in the CWScPC and details of the items of work 
to be done by the Cell have also been defined. 

14.8.12. Incentive Schemes 

Yet another aspect for introducing improve¬ 
ment in oj)eratioa and utilisation of equip¬ 
ment and consequently the efficiency of the 
management is the introductions of metliods of 
incentive for the craftsmen and operating per¬ 
sonnel as well as on part of the supervisory 
staff supervising these activities. Details of such 
incentive methods as were introducied by differ¬ 
ent equipment users on different jobs have been 
examined by the Committee. The details of the 
latest incentive scheme as introduced by the 
Mula Project in Maharashtra State are given 
in Appendix 14.3. 

Though no conclusive thinking could be de¬ 
veloped by the Committee in this behalf, in 
view of the diversity in the patterns of incen¬ 
tive methods introduced from time to time in 
the past on different projects, the (Committee 
feel that this matter may make a subject for 
discussion in a Seminar, after finalising preli¬ 
minary details in that regard in the Co-ordina¬ 
tion Cell of the CW&PC, The Committee 


could not go further into this because of the 
very heavy agenda before them by way of terms 
of reference. 

14.8.13 Social Benefits 

For the management to control appropriately 
ail the activities incidental to operation, main¬ 
tenance and over-haul of equipment so that 
optimum utilisation thereof can be ensured, it 
is only necessary that the personnel directly 
engaged on these activities have a sense of 
personal security. This infuses in them a feel¬ 
ing of social well-being. The management has 
therefore to take concrete measures in this direc¬ 
tion. These are briefly as follows. 

The workmen should have the sense of be¬ 
longing to an organisation. They must be as¬ 
sured on continuity in their service. The fear 
of being thrown out of service on completion 
of a particular item of w^ork on which the 
equipment is used, should not loom large in 
their minds. For this to happen, proper plann¬ 
ing is necessary on the part of the management 
to make advance phuts for employment of the 
workmen on alternative jobs on completion of 
a job. Such conditions of stability in service, 
if created, would go a long war for the workmen 
to identify themselves with the work better. 

The w^orkmen also generally consider the 
benefits they derive from service specially when 
tile job being done by them involves hazards 
to life. General Insurance against accidents 
of life would be one way to give an incentive 
to the workmen to he faith fid to the employers 
and the management. Even thougli Workmen's 
Compensation Act does provide for some bene¬ 
fits of this kind, according to coiuemporary 
thinking the policy for general insurance of 
workmen may be adopted on all jobs involving 
use of construction j)lant and equipment. 

Provision of entertainment facilities also 
helps the management to keep the workmen in 
peace. Provision of projectors for screening 
films and documentaries would make an item 
to be included in any plan. 

Such projectors would be also useful for 
screening some technical documentary films for 
training purposes. 
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14.9 Role of Various Organisations in Achiev¬ 
ing Efficiency in Management of Equip¬ 
ment 

14.9. J The Role of Manufacturers of Equip¬ 
ment j suppliers of Eqiiipmefit in As¬ 
sisting Proper Management of Opera¬ 
tion and Utilisation 

The manufacturers/suppliers of equipment 
also play a very important role in efficient ma¬ 
nagement of operation and utilisation of equip¬ 
ment. Some important aspects relating to pur¬ 
chase of spare parts etc., have been dealt with 
in Chapter 4. However, from stand point of 
convenience of control in operations and effici¬ 
ent utilisation of equipment, a broad outline of 
the type of assistance, the manufacture/sup¬ 
pliers of equipment can render to the equip¬ 
ment managers, is given below: — 

14.9.1.1 Research and Development 

The research and development sections^ at¬ 
tached to the manufacturing organisations 
should make continuous advances on the tech¬ 
nological front and should lead the manufac¬ 
turers to consider introduction of newer models 
by incorporating improvements over the previ¬ 
ous models so that these machines art more 
productive and less expensive on maintenance 
cost. Even the technical faults noticed and re¬ 
ported by the various users of equipment should 
be attended to properly and remedial measures 
taken in proper time, by causing the improv^t- 
ments/modifications better introduced in the 
subsequent production of machines. 

14.9.1.2 (Tuality Control 

Quality control on manufacture of eejuipment 
should be rigidly established. Most of the de¬ 
fects noticed in the equipment are attributable 
to improper quality control on the manufac¬ 
ture of pans and components, specially in res¬ 
pect of such components and parts as are manu¬ 
factured by the ancillary industries and sup¬ 
plied to the original equipment manufacturers. 
The quality control organisation should take 
necessary action in laying down standards and 
tolerances for manufacture of these parts by 
furnishing detailed working drawings and speci¬ 
fications of materials to be used so as to make 
the equipment perform better. 


14.9.1.3 After-sale-service 

The service organisations of the equipment 
manufacturers should be properly developed so 
that they can keep close liaison with the users 
of equipment and sort out their problems with 
respect to the operation and utilisation of 
equipment. They should play a very import¬ 
ant role in analysing the cause of low utilisa- 
tign and recommend remedial measures neces¬ 
sary to be taken either by the users in properly 
utilising the machines or by the manufacturers 
for proper improvement on the products. Tliesc 
service organisations should have in their em¬ 
ployment competent service hands who can ana¬ 
lyse the defects of the equipment through ins¬ 
pection and advise the users to take remedial 
measures on the basis of their analysis. 

Another important aspect of after-thc-sale- 
service is the supply of spare parts to the equip¬ 
ment users as and when the requirements of 
the users arise. The equipment manufacturers/ 
dealers should stock sufficient quantity of spare 
parts so as to meet the requirements of the 
users in lime. They should not reconiinend bulk 
purchases of spare parts on ‘'long-time buy 
basis’" which would burden the users with big 
financial liability. For this purpose the dealers 
should stock the spare parts at Zonal/Regional 
stores (in tiie area where the population of the 
equipment is substantial) so that timely avail¬ 
ability of spare parts could be assured. They 
should also establish the scale of consumption of 
spare parts and anticipate the future demands 
of the users with respect to their equipment 
in advance for keeping such items of spare parts 
in their stock. 

14,9.1.1 Technical Publications—pai ts catU’ 
logiies, sendee bulletins^ shop manu¬ 
als, maintenance charts etc. 

It sliould be obligatory on the part of the 
equipment inanufacturers/dealcrs to keep their 
users updated with technical information on 
developments in the machines, changed service 
and repair instructions, etc., by publishing ser¬ 
vice bulletins, .shop-manuals, maintenance 
charts etc. so that the users are fully benefitted 
thereby. 

These are the basic essential needs if the 
management of operation and utilisation of 
equipment, has to be efficiently and effectively 
achieved. 
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14*9.2 Role of States 

The Central Mechanical Organisations in 
each State should be established in a fullledged 
manner to execute the following functions: — 

(a) for preparation of annual plans for dis- 
-tribution/allocation of available equip¬ 
ment to works according to hxed priori¬ 
ties. 

(b) for centralising procurement of equip¬ 
ment so that minimum investment is 
made in purchase of new equipment, 
while timely disposal of surplus equip¬ 
ment is made on works concurixmtly in 
progress/under execution. 

(c) for making suitable arratigcments to pro¬ 
vide suitable and adequate facilities for 
maintenance, repair and overhaul of 
equipment which is employed on jobs of 
small duration or where the equipment 
spread is wide. 

(d) to organise and enforce inventory control 
spare parts so that adequate stocks are 
created with minimum investment. 


(f) to compile relevant technical data and 
create proper records of reference relat¬ 
ing to, performance of various machines 
of different makes and categories, norms 
of production therefore, related to speci¬ 
fied job conditions, maintenance and re¬ 
pair costs, depreciation accounts etc. etc. 

(g) to arrange for disposal of unserviceable 
equipment or rehabilitation of absolute 
surplus items of equipment and spare 
parts, through effective co ordination and 
liaison with other users of equipment 
in different Slates/Sectors. 

14.9.3 Role of users of equipment 

1. Meticulous planning of equipment opera¬ 
tion after making appropriate selection based 
on economy studies of different alternatives 
for combinations of equipment relative to well 
defined job' conditions, quantities of work and 
time schedules, agency of work whether depart¬ 
mental or contractors etc. etc. 


2. Creating an equipment Organisation based 
on principles of specialisation, .lelegation of 
authority commensurate with latest technolo¬ 
gical developments, operative research or deve¬ 
lopment and method studies etc, etc. 

3. Rigid observation and enforcement of 
principles of Preventive Maintenance through 
proper and adequate caretakiiig of equipment 
and record keeping. 

4. Organising unit replacement of compon¬ 
ents for expedition and economy in repair work. 

T). Planning utilisation of equipment on the 
job on long term basis to avoid its idle time 
(for want of work). 

6. Training. 

7. Creating/establishing suitable Materials 
management organisations for efficiency in pro¬ 
curement and enforcement of inventory control. 

8. Watching technical performance of equip¬ 
ment and costs of operation, maintenance and 
repairs so as to clearly determine the reasons for 
increase in cost if any and relative these to im¬ 
provements/measures of control called for in 
the technical areas. 

14.10 Computors—A Controlling Aid for eco¬ 
nomy in Use of Equipment 

Electronic computers are becoming dynamic 
tools ill design planning and management of 
construction/production jobs. These help im¬ 
mensely in integration of engineering and fiscal 
data and in simplifying the process of finding 
specific information pertinent to particular pro¬ 
blems. 

The problem comniuii to all users of eletro- 
nic computers has been the large number of in¬ 
dependent programmes and systems of program¬ 
mes required to complete a project or running 
an industry involving extensive use of equip¬ 
ment for production. Because the progranimes 
are independent, the source data must be input 
for each programme although it may be the out¬ 
put from some previous programme. Fur¬ 
ther integration has to be developed 
of the total engineering system which is 
defined to present the key data from each task 
performed in the related jobs reflecting clearly 
planing, design, construction and maintenance 
of a facility. Existing .programmes keep getting 


(c) to formulate a sound equipment icplace- 
inent policy based on proper evaluation 
of equipment economics relative to parti¬ 
cular makes and models of machines. 
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modified or these are written to conform to this 
system; and the programmes necessary to link 
these existing programmes together are also to 
be written. 

In relation to equipment, programmes and 
tasks to be performed would include selection 
of equipment production, maintenance and re¬ 
pair, warehouse stock and inventory control, 
salary and labour distribution, equipment own¬ 
ership and operating costs and their distribution, 
availability, utilisation and operational effici¬ 
ency of plant and machinery, integration of data 
for economic life of equipment etc., etc. Quan¬ 
tities and costs would be further integrated. 
These would clearly illustrate the complexity 
of data/information which has to find compath 
bility in use of computers. 

The computor approach is new and relatively 
untried. More experience is needed in the 
practical application of the new approach since 
this entails economy in time and costs in solv¬ 
ing the complex problems relative to construc¬ 
tion equipment. In one of the studies made at the 
Stanford University, U.S.A., it has been revealed 
that computor time is worth about U.S. dollers 
ten only while two years of technician's time 
required for carrying out a particular exercise 
to arrive at a proper result would cost US $ 
18000. The problem in question related to 
equipment replacement policy (equipment of a 
particular category in relation to a specified 
item of work). 

There is a paucity of knowledge in the area 
of construction equipment policy. More rese¬ 
arch is needed to give the owner a better op¬ 
portunity to maximise his profits. With more 
sophisticated technology becoming available to 
develop a policy, it will take a lot of applied 
research to put these new ideas into effect. It 
will, therefore, be necessary to train some of 
the Engineers in every sector, using construc¬ 
tion plant and equipment, in the science of 
computation of basic elements and variables 
which should be integrated to develop equa¬ 
tions for processing these through the electronic 
data processing machines/oomputors. Assistance 
in this regard can be sought from Indian Insti- 
t\ues of Management, A few young Engineers 
could as well be deputed for training abroad 
in this science. The Department of Civil Engi¬ 
neering, Stanford University, U.S.A. have done 


a lot of research in this particular field. A 
number of papers published by Professor James 
Douglas on the subject of Economic Replace¬ 
ment of Equipment, obsolescence, production 
by construction equipment etc., etc,, make a very 
useful study of the science behind the subjects 
and the controlling aids that can be gainfully 
used for rapid solution to certain problems. 

14.lt Views of eminent Indian Engineers on 
Pattern of Organisation and Management 
of Construction Plant and Equipment 

The Members of the Committee have also 
availed themselves of the views of some of the 
eminent Indian Engineers, who retired as heads 
of engineering organisations, or are in top level 
management posts. They were kind enough to 
favour the Committee with their views in writ¬ 
ing. The following are the extracts from the 
communications received from them: — 


For proper maintenance of heavy Plants and 
machinery, control of spare parts and disposal 
of machinery and spare parts, it is considered 
necessary that except for major and some speci¬ 
al projects, special units should be set up in 
each State. These units should plan for require¬ 
ments and prepare specifications of plants and 
machinery required, keep history of working 
and overhauling of each machine, plan for pur¬ 
chase of spare parts required for overhaul and 
field repairs, keep inventory of all spare parts 
in the unit, look after storage of equipment 
after completion of work at a project, look after 
overhaul of the equipment, take action for the 
transfer and transport of equipment from one 
project to others and look after disposal and 
rehabilitation of surplus equipment etc., etc. 

These units should look after the heavy con¬ 
struction plants and machinery onlv and not 
small items like pumping sets etc. 

All projects where the value of the equipment 
is over 2 or 3 crores of rupees should he treated 
as units but these may work under the control 
of project authorities i.e., there will be a no. of 
units in a State. Each of the unit should be 
under the control of a Superintending Engineer. 


1 Shri M. R, Chopra, ex-Chairman, CW&PC, 
Vi( e-Chancellor, Roorkee Universiiy 
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Overall control of tht various units in a 
State may rest with one or more Chief Engi¬ 
neers, depending upon the number of units in 
a State. 

2 Shri N, G. K, Murti^ Chairman and Mana¬ 
ging Director, Water & Power Cotmilfancy 
Sennccs (India) Ltd. 

There should be a Central Mechanical Pool 
in each State. Unfortunately in the decade end¬ 
ing 1970 in some of the States, some regional 
thinking intruded and the Central Mechanical 
Unit became less and less effective in implemen¬ 
ting the objectives for which it was created. 

The project Mechanical Engineer must be 
incharge of the fleet and he must work in close 
liaison with the project Engineer. Both must 
understand and appreciate each other’s position 
and subordinate their personalities to the com¬ 
mon good i.fe., for performance on the project. 
Site workshops cannot be just servicing in na¬ 
ture, hut also be capable of handling certain 
seasonal overhauling and repairs because of con¬ 
sideration of time and cost evolved in getting 
these operations done at the Central Workshops. 

Obtaining the spares needed in time cannot 
be solved by over-stocking spares. This can only 
be achieved by allowing each State a small 
blanket foreign exchange sanction commensu¬ 
rate with the cost of Plant in use and clearance 
of unlifted spares over 10 years. 

3 Lt. Gen. R. A. Loomha, retired Engineer 
in-Chief Edn-C's Branch, Army Headquar¬ 
ters, and presently. Chairman, Board of 
Direefors of M/s. B, E, M, L, 

(i) Integrated approach. 

Use of Plant and Machinery cannot be con¬ 
sidered in isolation. It should be considered 
as an integral part of the project and its vari¬ 
ous aspects should taken into account from the 
planning stage of a project to its completion. 

(ii) Selection, 

When an equipment is selected, it should he 
tried under local conditions and suitability esta¬ 
blished. Standardisation of equipment is essen¬ 
tial to reduce the varieties. 


(iii) Control, 

Plant and Machinery should be under the 
Chief Executives on the grounds i.e., Superin¬ 
tending Engineer, or Executive Engineer. A 
Chief Mechanical Engineer is needed at the 
central Headquarter to coordinate all the tech¬ 
nical aspects. 

(iv) Provisioning of spares. 

We should aim at getting initially at least one 
year's maintenance spares in the case of indi¬ 
genous equipment and two years maintenance 
and one year’s overhaul spares in the case of 
imported equipment. Provisioning procedure 
sliould ensure that at no stage surpluses or defi¬ 
ciencies occur. 

(v) Training. 

It is imperative that the operators and techni¬ 
cians handling the equipment and Engineers 
in-charge also get suitable training. 

(vi) Equipment analysis, 

A periodic appraisal of the over-all perfor¬ 
mance of the machines should be carried out 
ol)jcctives for the performance of the plants 
should be laid down and reviewed occasionally 
to see if these objectives arc achieved. A plant 
intelligence cell may be established. 

4 Shri K. S. R. Chari, Chief Technical Ad¬ 
visor, Ministry of Mines and Metals, Gov¬ 
ernment of India. 

Development of indigenous manufacturing 
capacity is the only way to bridge the tremen¬ 
dous gap between the availability and demand 
for equipment. 

Consumption of spare parts for earth moving 
operations is considerably high and it is for 
this reason that adequate provisioning of spare 
parts is important. 

Greater emphasis should lie laid on preven¬ 
tive maintenance and for this pnjper training 
of operators and maintenance crew is import¬ 
ant. 

5 Shri Moii Ram, Consultant^ Ministry of 
Irrigation and Power, Government of 
India, 

When any large project requiring procure^ 
ment of a large amount of machinery is taken 
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up, it is necessary to draw carefully list of the 
equipment to be procured. This should be 
done by the project authorities in close consul¬ 
tation with a senior mechanical engineer who 
should preferably be the person to be put in 
charge of the mechanical part of the project. 
No attempt should be made to economise on 
the workshop tools at the cost of efficiency 
Where work is spread out mobile workshops 
may be arranged to avoid haulage of the units 
to central workshop. 

Where more than one number of any ma¬ 
chine is required, all the units procured should 
be of the same make. This will also reduce 
the inventory of spares. 

It is preferable to write off a few unused 
spares at the end of a machine's life than to 
have an expensive unit put out of commission 
for want of a part costing few dollers. 

The time of receipt of the various items 
should receive special attention so that a unit 
of the machines may not be idle for want of 
some category of machine. The opinion of a 
senior mechanical Engineer at the planning stage 
should, therefore, not be lightly disregarded if 
he is to be held responsible for the performance 
of the equipment. 

A central dell headed by a Mechanical En¬ 
gineer is desirable only if a number of projects 
are in progress in a State and frequent trans¬ 
fer of equipment from one project to the others 
are likely. 

To be effective, the central agency attached 
to C.W.&P-C. should be headed by an officer of 
the rank of Chief Engineer, who should deal 
directly with the agency at State headquarters 
where is exists or with the project authority in 
other cases. 

It should not be necessary for the C.W-ScP.C, 
to send all foreign exchange applications receiv¬ 
ed from the projects to the Finance Ministry 
through the Ministry of I&P. This process is 
time consuming and should be unnecessary if 
the central Agency in C.W.&P.C. is staffed with 
mechanical engineers of adequate experience 
and status, 

6 Shri A. K. Char, Consulting Engineer. 

The persons incharge of the project should 
be given the authority commensurate with the 
responsibility. There should be no divided 
'’#^sDonsibility. 


The maintenance and operation of equip¬ 
ment should not be left to any subordinate 
agency. 

Irrespective of to which discriptive the pro¬ 
ject Manager belonged to, as it is his ultimate 
responsibility to deliver the goods, he should 
be the person to be entrusted with the organi¬ 
sation management and operation of the Tools 
of production assigned to the job. It is for 
him in turn to select and entrust the operation 
and maintenance of the job to a suitable person 
answerable to him. 

Subject to the condition of undivided respon¬ 
sibility in a project there must be a well de¬ 
fined organisation within the above frame-work 
clothed with adequate power to organise main 
tenanoe and operate on an agreed overall plan. 

14.12 Summary of Observations and Recom¬ 
mendations 

In relation to construction plant and equip¬ 
ment, effectiveness of management control is 
refiected in optimum utilisation of equipment, 
maximum productivity and least cost of the feud- 
product produced by the machines. Briefly, this 
amounts to production control and economy 
control. ‘Organisation' is the machine of mana¬ 
gement in its achievements of these ends, A 
system of coordinated activities with due re¬ 
gard to policies, authorities, responsibilities and 
duties/activities makes a sound plan for the 
organisation. Functional coordination in plan¬ 
ning, execution and review helps controlling 
the production and economy provided a Ifevel 
and line of authority and the degree of res¬ 
ponsibility at each level are clearly defined for 
frictionlcss operation of the activities. 

Management methods and techniques arc 
continuously getting better to keep pace with 
the modern trends in industries the world over; 
and the impact of this is clearly felt in all in¬ 
dustries using the construction plant and 
equipment. However, conceptually the pattern 
of organisation leaves something to be desired. 
There are certain voids and deficiencies which 
are not in conformity with the basic principles 
and objectives of a sound Organisation. 

Production control function is performed by 
getting the job done. The economy control 
function is limited to controlling the visible 
costs only even though this involves a continu¬ 
ous research in methods of improvement 
of operations or their management. The basic 
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requisites of such methods of improvement viz«, 
operations research, time and method studies, 
methods analysis techniques which require the 
attributes of an acquiestive mind and a pro¬ 
per attitude to changes, are not fully provided 
for. 

In order to improve the efficiency in manage¬ 
ment, operation and utilisation of equipment, 
it is necessary that the machine of management 
Organisation, should be more suitably develop¬ 
ed and greater emphasis laid on method impro¬ 
vement techniques. 

Recommendations, 

1. For proper management operation and 
utilisation of equipment, the functional control 
on operation, servicing, repair etc., of equip¬ 
ment shall be assigned to one suitable organi¬ 
sation only on unitary^ control basis, under an 
Equipment Manager. 

The organisation shall be responsible for 
selection of equipment, care of equipment, re¬ 
cord keeping, value analysis, cost effectiveness 
and defect analysis, besides the normal func¬ 
tions of maintenance engineering. 

2. The size of the organisation and the type 
of administrative control (defining the life of 
heirarchy) shall be determined by the size of 
the fleet of equipment value-wise, as per follow¬ 
ing table: — 

Equipment value Organisation 

(Rupees) 

(a) 7.5 million to 10 million Executive Engineer 

(b) 25 to 40 million Superintending Engineer 

(c) 50 to 70 million Additional Chief Engineer 

(d) Above 70 million Chief Engineer 

3. For functional control of large-sized fleets 
of equipment concentrated at single locations, 
the distribution of work will be so made that 
specialisation and economy in investment costs 
can be achie\ed besides ensuring expedition in 
repairs (reducing downtime of equipment to 
the minimum) and better quality ot repair and 

maintenance work. 

4. The personnel supervising the operations 
of equipment should be suitably trained. The 
training of tlie executives should be such as 
to make them clearly understand the func¬ 
tions of planning, execution and review, in re* 
lation to specific positions held by them. The 
Foremen, Chargemen, Supervisors and Over- 
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seers should also be similarly trained so that 
the *How’ and 'Why* of a job can be clearly 
understood by them. 

5. The syllabi prescribed for Engineering 
Courses in the Technical Institutes and Univer¬ 
sities should additionally cover the following: — 

i. Construction methods and techniques. 

ii. Selection of equipment for given jpb ap¬ 
plications. 

iii. Planning of equipment for better pro¬ 
duction and economy in end cost. 

iv. Maintenance engineering. 

V. Equipment economics. 

(5. Every project estimate shall include a clear 
design of the plant lay out and facilities re¬ 
quired based on exercises of economy, 

7. Provision for continuous research and re¬ 
vision of the methods for operation of equip¬ 
ment, for improvement of production by ma¬ 
chines, will be made by constitution of the 
Operations Research Cell, and/or Time and 
Methods Study Cell. 

8. Accumulation of performance data pro¬ 
duction and costs shall be made by creating 
proper records, under the direct supervision of 
an Engineer so that corrective actions, if any 
necessary (based on analysis of the information 
so recorded), can be taken for improvement in 
utilisation, productivity and reduction in costs 
in various segments of work. 

9. Materials management should be assigned 
to properly qualified and experienced persons. 

10. Senior officers managing equipment oper¬ 
ations and utilisation shall be trained in net 
work techniques so that planning and schedul¬ 
ing of construction programmes and operations 
and utilisation of equipment could be properly 
achieved. 

11. Young engineers holding responsible posi¬ 
tions in the management shall be trained in the 
use of modern management controlling aids— 
computerisation etc. For computorisation to 
be possible, assistance shall be taken from the^ 
Management Institutes in the country for de¬ 
veloping a clear list of items of information 
etc., that may be necessary for integar tabula¬ 
tion. Necessary steps for codification of 
cost centres and cost elements, which the 
prerequisites for such a programme shBlI also 
be simultaneously taken. . 



